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COMPUTER  SECTION 


HEY  CBers... 


HAMS  work  the  WORLD! 

Read  about  the  FUN  of  hamming  in  73. 


Perfect  CW  -  QRP  -  Counter  -  FAX  -  Repeatermeister  -  Nixie  Clock  -  SSTV  -  Timer  -  Marine  Radio 
TV  Typewriter  Project  —  Computer  Morse  —  Power  Supply  Testing  —  and  MUCH,  MUCH  MORE! 


think  of  yourself  as  an 


antenna  expert! 

you  select  your  components!  I 
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Get  optimum  performance  band 
for  band.  Choose  from  medium 
or  high  power  resonators  tor 
your  favorite  bands. 
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Fold  over  360 °  swivel  mast  for 
quick  band  change  or  easy 
garaging  Select  from  two 
versions,  fender/deck  or  bumper 
mount  location 
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• 


Stainless  steel  ball  mount  180° 
adjustable-  commercial  duty  for 
superior  mechanicaf  and  electrical 
performance. 


Get  exceptional  reports, 
broadest  bandwidth, 
lowest  SWR,  Use  with  any 
convenient  length  50  ohm 
coax.  Matching  devices 
not  required. 
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For  convenience,  use  the 
Hustler  stainless  steel 
resonator  spring, 
and  special  design  quick 
disconnect. 


•  .and  you'll  mobile 
with  the  experts'  foi 
choice. .  (ggsjp  —        X 


Get  fixed  station  reports  from 
your  mobile— operate  6-10-15- 
20-40-75  or  80  meters  with  the 
experts  and  join  the  vast 
majority  using  Hustler  for  nearly 
two  decades. 


Model  BM-1  % 
Bumper  Mount 


Model  SSM-2  Ball  Mount 


Model  QD*1 
Quick  Disconnect 


the  home  of  originals" 


Model  RSS-2 
Resonator  Spring 


Model  L-1 4-240 

Mil  Spec 
50  Ohm  Feed  line 


Model  Mt>2 

For  Bumper 

Mount 

Location 


HUSTLER  ANTENNA  PRODUCTS  -lOf  »i*1*en 

Kesri-" original  designs  —  created  and  manufactured 
v  Ame"can  mgenuity.  tabor  and  maTeriaii  -  used  by 
communicator  throughout  (he  world 


Standard 

Resonators 

RM 

400  Watts  PEP 

Super 
Resonators 

RMFS) 
2KWPEP 

Greatest  Bandwidth 

Huatter  designs  are  patented  under  one  or  more  of  trie 
following  assigned  ro  New -Tronic*  Corporation  323773  2 
35134  72.3419869   3B729efi   3327311    3599214   3502951 


Model  MO-1 

For  Deck  or 

Fender 

Location 


Available  from 

all  distributors 

who  recognize  the  best. 

neuMronfcs 
corporation 

15800  Commerce  Park  Drive 
Brookpark,  Ohio  44142 
{216)  267-3150 


The  Transceiver 

you'd  expect 


is  ready —now! 


From  the  company  that  revolutionized  hf  ham  radio  by  giving  you  the  first  ali-sofid-state  low  and  medium 
power  equipment,  comes  the  entirety  new  TRITON  IV,  a  transceiver  that  is  truly  ahead  of  its  time.  The  fore- 
runner  Triton  II  gave  you  such  operating  and  technical  features  as  instant  transmitter  tune,  full  break-in,  excel- 
lent SS8  quality,  superb  receiver  performance,  pulsed  crystal  calibrator,  built-in  SWR  indicator,  a  highly  selec- 
tive CW  filter  and  efficient  home,  portable  and  mobile  operation  from  non-aging  12  VDC  transistors. 

Now  —  the  TRITON  IV  gives  you  all  of  these  —  and  more.  A  new  push-pull  final  amplifier  with  the  latest 
gold  metalized,  zener  protected  transistors,  operating  at  200  input  watts  on  all  hf  bands  3.5  through  29.7  MHz. 
Plus  a  new  crystal  heterodyne  VFO  for  improved  short  and  long  term  frequency  stability  and  uniform  1  kHz  read- 
out resolution,  even  on  ten  meters. 

Unsurpassed  selectivity  is  yours  with  the  new  eight  pole  i.f.  crystal  filter,  and  improved  spurious  rejection 
results  from  the  new  1C  double  balanced  mixer. 

The  benefits  of  ALC  now  extend  to  output  powers  less  than  full  rating  with  a  front  panel  threshold  control. 
When  driving  linears  that  require  less  than  maximum  available  power  from  the  TRITON,  or  when  propagation  con- 
ditions permit  reliable  contacts  at  reduced  power  levels,  ALC  will  hold  your  output  to  the  desired  level. 

Many  small  circuit  improvements  throughout,  taken  collectively,  add  more  performance  and  quality  pluses 
—  such  things  as  individual  temperature  compensated  integrated  circuit  voltage  regulators  for  final  bias  control 
and  VFO  supply.  And  toroid  inductances  in  the  ten  and  fifteen  meter  iow  pass  filters,  LED  indicators  for  offset 
tuning  and  ALC  threshold,  accessory  socket  for  added  flexibility,  and  sequen- 
tially keyed  mute,  AGC  aad  transmitter  circuits  for  even  better  shaped  and 
clickiess  CW. 

And  to  top  it  all  off,  the  highly  desirable  case  geometry  has  been  main- 
tained, but  it  has  a  handsome  new  look.  Bold  lettering  on  an  etched  aluminum 
front  panel  and  textured  black  sides  and  top  make  the  TRITON  IV  look  as 
sharp  as  it  performs, 

There  is  nothing  like  a  TRITON  IV  for  reliability,  features,  value  and  just 
pure  fun.  And  —  best  of  all  —  you  do  not  have  to  wait  until  1980  to  own  one. 
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"HAM" BUERGER 


I  AMATEUR  RADIO  f$  OUR  BUSINESS 
IM  68  N.  York  Rd.,  Willow  Grove  PA  1  9090 
C.  Phons:  (215)  659-5900 


Now  ICOM  Introduces  15  Channels  of  FM  to  Go! 

The  New  IC-215:  the  FM  Grabber 

This  is  ICOM's  first  FM  portable,  and  it  puts  good  times  on  the  go. 
Change  vehicles,  walk  through  the  park,  climb  a  hill,  and  ICOM  quality 
FM  communications  go  right  along  with  you.  Long  lasting  internal 
batteries  make  portable  FM  really  portable,  while  accessible  features 
make  conversion  to  external  power  and  antenna  fast  and  easy. 

Grab  for  flexibility  with  the  new  IC-215  FM  portable. 


•  Front  mounted  controls  and  top 
mounted  antenna 

•  Narrow  filter  (15KHz  —  compatible 
spacing) 

•  15  channels  (12  on  dial  /  3  priority} 

•  Fully  collapsible  antenna 

•  Compatible  mount  feature  for  flexible 
antenna 

•  Dual  power  (3  watts  high  /  400  mw  low, 
nominal) 

•  Externa]  power  and  antenna  "^*^^ 
easily  accessible 

•  Lighted  dial 
and  meter  r 
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IC  I1B 
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Your  new  IC-215  comes  supplied  with:  5  papular  channels:  handheld  micT  with  protective  case: 
shoulder  strap:  connectors  fat  eziema!  power  and  speaker:  9  long-life  C  batteries. 


VHF  UHF  AMATEUR  AND  MA  RIME  COMMUNICATION  EQUIPMENT 


Distributed  by: 


ICOM 


ICOM  WEST,  INC. 
Suite  3 

13256  Northnip  Way 
Beiievue,  Wash,  98005 

(206)  747-9020 


ICOM  EAST,  INC. 
Suite  307 

3331  Towerwood  Onve 
Daifas.  Texas  75234 
(214)  620-2780 
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Handy      Dandy 

Soldering     Iron 

Cooler  Offer 

WB4FDQ 
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Perfect  CW  -  drive 

'em  crazy  with  the 

Key  coder  / 

WA9VGS 
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30 

The   Mini- Mite  All- 
band    QRP    Rig    — 
runs     a     mighty 
seven  Watts 
WA7SCB 


36  A  Fun  Counter  Project  -  an  invaluable 
test  instrument  for  under  $50? 
Plavcan 

44  Build  a   FAX  from  Scratch  -  then  get 
satellite  pictures  and  other  things 
W4IMK 

58  Der  Repeatermeisfer  -  repeater  control, 
with  ID 
WA1UFE 

64   Lightning  and  Thunder  and  Other  Stuff 
—  can  J.  Bach  be  a  relative  of  Pr  D,  Q. 
Bach? 
Bach 

70  Behold  the  Giant  NiKie  Clock  -  using  a 
minimum  of  new  parts 

W4LLR 

76  Creative  SSTV   Programming  -  how  to 
put  pizzazz  into  your  show 
WB8DQT 

79  Don't  Build  This  Project  -  watch  for  my 
next ,  . , 
W8LWS 


80  CW  Regenerator /Processor 
TTL  output  for  digital  work 
W6GXN 


also  has 


84  Dependable     Timer    —    for    darkroom, 
repeater,  etc. 
W1HCI 

88  What's    Up   on   156  MHz?  -  meet  the 
marine  world  above  2m 
K3RXK 

92  Oops!  There  Goes  the  Power  -  keeping 
digital  clocks  going  anyway 

W4CUG 

94  TT  Pad  for  the  Wilson  HT  -  and  a  belt 
clip  mod,  too 
WAT  LOU 
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Power  Supply  Test- 
ing —  to  save  your 

digital  circuits 
Tenny 
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A     RTTY/Compu- 
ter  Display  Unit  — 

Baudot,      ASCII, 
TTL,   RS232,  etc., 
etc. 
Roloff 


133    Your  Computer  Can  Talk  Morse  - 
even    a    computer    can    learn    the 
codel 
Whitfield 
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Inexpensive     Paper 
Tape      System 

using   5  level  tape 
with  computers 
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149  Gain  for  Your  HT  -  a  half  wave 
whip? 
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150  The  Super  Transmatch       match  almost 
anythingl 
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160  Simple  VHF  Monitor  -  converter  for  a 
transistor  radio 
W6JTT 
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EDITORIAL  BY  WAYNE  GREEN 


TH  E  GOOD 

THE  BAD 

THE  UGLY 

What  with  the  Fourth  of  July,  the 
bicentennial  and  other  red,  white  and 
blue  stimuli,  I'm  given  to  paying  some 
attention  to  the  number  of  bicen 
termial  callsigns  I'm  not  hearing  on 
the  bands,  Tsk. 

Yes,  I  know  alf  about  the  bad 
aspects  of  our  country  . , .  the  irk- 
credibly  awful  conditions,  seemingly 
without  solution,  in  parts  of  New 
York  City  ...  the  IRS  .  .  .  the  prison 
system  (if  the  word  "system"  is  ade- 
quate) .  , .  the  inability  of  our  schools 
10  teach  ,  . .  there  are  many  outrages 
and  frustrations  and,  unless  you  have 
a  way  to  put  things  into  perspective, 
they  can  bring  you  down.  Our  news 
media  are  certainly  no  help,  with  their 
dwelling  on  death  and  destruction  to 
cater  to  our  morbid  fascination  with 
these  things. 

For  all  the  problems  we  have  in  this 
country,  where  else  would  you  rather 
live?  If  you  are  very  much  traveled 
you  have  reached  the  same  conclusion 
I  have  ...  for  all  its  problems,  the 
LIS,  is  by  far  the  best.  I  think  I  liked 
it  a  bit  better  when  I  was  young  and 
when  we  had  only  about  half  as  many 
people  . , .  and  cities  were  about  one 
fourth  their  present  size  ,  ,  .  and  hot 
dogs  were  a  nickel.  The  dreams  of 
youth, 

But  a  country  is  not  its  geography 
—  it  is  its  people  and  we  have  great 
people.  Yes,  I  know,  we  have  some 
rotten  people,  too  ...  1  moved  to 
New  Hampshire  from  New  York  City* 
didn't  1?  We  have  a  sprinkling  of  sour 
people  around  us . . .  even  on  our  ham 

bands but  we  try  to  avoid  them  as 

much  as  we  can.  The  general  im- 
pression you  get  in  listening  to  the 
amateur  bands  is  one  of  friendliness 
and  good  cheer . .  .  heck,  we  even  hear 
that  attitude  on  CB  these  days,  just  to 
show  how  things  can  change. 

My  message  is  this:  Resist  the  out 
rages  and  back  the  good  things.  Use 
your  bicentennial  call  sign  proudly  .  , . 
we  have  a  great  country  and  we  can 
make  it  a  lot  better  if  we  join  those 
working  towards  improving  it  and 
resist  those  trying  to  tear  it  down. 

When  you  see  the  courts  refusing  to 
acknowledge  the  Constitution,  raise 
helL  When  Ma  Bell  grinds  some  poor 
bastard  into  the  dust  just  because  he 
can't  afford  to  fight  . . .  raise  hell.  We 
can  cure  many  of  the  outrages  we  now 
accept  with  a  shrug  .  . .  and  thank 
heavens  they  happened  to  someone 


else  and  not  us  ...  if  we  stop  looking 
around  for  someone  else  to  stand  up 
and  say  NO!  If  something  needs 
stopping,  get  busy  and  see  what  you 
can  do  about  it  t  * «  get  some  friends 
to  help  ...  write  letters  to  the  news- 
papers, television  stations  . . .  picket 
♦  *  *  arrange  a  media  event  .  .  .  write 
your  congressman  .  .  .  raise  hell  and 
put  a  brick  under  it.  Be  a  trouble- 
maker and  be  damned  proud  of  it. 

Our  country  was  not  started  by 
sheep  . . .  those  men  were  trouble- 
makers .  ,  and  look  what  they've 
done!  Note  that  they  were  construc- 
tive troublemakers,  not  fanatics  . . , 
we  don't  have  to  tear  things  down  to 
make  them  better  —  we  have  to  build 
and  improve  them.  Bombing  Ma  Bell 
won't  make  for  better  or  cheaper 
service  . .  .  letters  to  Congress  about 
Bell  outrages  will  .  .  .  etc, 

A  tot  of  people  put  me  down 
because  I  speak  out  ...  I'm  called  a 
radical . . ,  but  I  often  wonder  how  far 
to  the  right  people  must  be  who  see 
me  as  radical!  I'm  accused  of  tilting  at 
windmills  . . .  and  I  smile  at  that 
because  it  does  prove  that  I  am  at 
least  trying  to  get  something  positive 
done  while  my  critics  are  doing 
nothing  but  being  destructive, 

When  people  get  power  they  have  a 
strong  tendency  to  abuse  that  power 
.  .  .  and  that  holds  for  big  business,  for 
government  officials  and  for  labor 
leaders.  I  feeE  that  the  strength  of  our 
country  lies  in  our  ability  to  fight 
against  powerful  people  bent  on  doing 
bad  things.  The  most  serious  weakness 
we  have  is  the  ability  of  many  (if  not 
most)  people  to  put  up  with  these  bad 
things  and  not  raise  hell  about  them. 

The  number  of  bad  things 
happening  is  almost  avenge  I  mi  ng  at 
times,  It  would  be  most  discouraging 
if  we  could  not  compare  our  situation 
with  other  countries  . .  .  where  we 
find  that  most  have  it  a  lot  worse. 
Since  our  news  media  tend  to  stress 
disasters,  we  are  not  much  in  the  habit 
of  thinking  in  terms  of  the  good 
things  which  are  going  on  .  ,  ,  pity,  for 
though  these  things  are  not  "news," 
they  more  than  overshadow  the 
miseries. 

In  amateur  radio  we  have  some  bad 
guys  and  a  whole  lot  of  good  guys. 
The  good  guys  are  organizing  and 
running  traffic  nets,  eyebank  nets, 
emergency  nets,  DXpeditions, 
repeaters,  clubs  which  are  teaching 
new  hams  our  hobby,  hamfests  ,., 
and  they  are  experimenting  with  new 
techniques  of  RTTY,  slow  scan  tele- 
vision, moonbounce,  Oscar  operating, 


computers,  new  antennas  .  . .  etc.  The 
bad  guys  are  trying  to  louse  up  netsH 
spoil  contacts  with  interference,  make 
DX  pileups  a  mess,  organize  repeater 
wars,  keep  AM  alive  on  75,  jam  RTTY 
or  SSTV  transmissions,  etc. 

You  know  what  I  do  when  I  hear 
some  ass  proving  he  Is  one  on  the  air? 
I  go  ahead  and  tell  him  what  I  think 
of  him  and  the  lousy  things  he  is 
doing.  Oh,  this  makes  me  some 
enemies,  no  doubt  about  that  ...  but 
they  are  enemies  J  am  proud  of  and 
point  to  with  pride.  I  don't  think 
you'll  hear  many  bad  guys  claiming 
friendship  with  Wayne  Green  ,  .  nor 
many  good  guys  giving  me  the  bad 
mouth.  I  would  not  want  as  friends 
those  enemies  of  whom  I  am  aware. 

So  much  for  the  soapbox  this  July 
. . .  now,  about  those  bicentennial 
callsigns.  1  want  to  hear  all  you  good 
guys  out  there  using  them  ,  „ .  proud 
of  the  best  aspects  of  our  country  and 
the  things  we  have  accomplished. 
Let's  look  on  those  call  signs  as  adver- 
tisements lor  the  United  States  .  .  . 
and  as  promises  to  do  everything  we 
can  to  make  it  better  , «-.  to  put 
ourselves  on  the  line  to  fight  as  best 
we  can  the  bad  things  ,  , ,  the  arro- 
gance of  big  business  ...  of  govern- 
ment. When  something  is  wrong  let's 
stamp  our  foot  and  try  our  very  best 
to  make  it  right,  tt  is  not  easy  to  stick 
up  for  your  rights  .  .  particularly 
when  everyone  else  is  shuffling  around 
uneasily,  trying  to  figure  out  how  to 
avoid  trouble. 

Troublemakers  started  our  country 
. , .  and  they  will  keep  it  strong.  U  is 
sometimes  absolutely  amazing  what 
one  troublemaker  can  do.  One  lone 
troublemaker  managed  to  gel  parking 
meters  outlawed  for  an  entire  state! 
Most  of  the  time  the  entrenched 
power  of  government  officials  is  tough 
to  fight,  but  each  has  his  weak  points 
and  you  can  find  them.  They  either 
are  appointed  or  elected,  and  this 
means  you  may  be  abte  to  get  in  your 
licks  at  reappointment  time  or  re- 
election time  , .  .  if  all  else  fails. 

The  Watergate  mess  has  weakened 
the  power  grip  of  many  government 
agencies  on  us  . .  .  the  FBI,  CIA,  DIA, 
IRS,  and  such  ,  .  ,  but  they  will  build 
it  up  again  unless  we  keep  the 
pressures  on  them,  They  got  much  of 
their  power  in  order  to  help  them 
fight  organized  crime;  instead,  they 
leveled  the  power  at  the  less  powerful 
. .. .  us,  the  unorganized  citizens  .  .  . 
and  left  the  powerful  organized  crime 

Continued  on  page  6 
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Kenwood's  well  deserved  reputation  for  fine  craftsmanship  and  superb 
performance  has  never  been  more  evident  than  in  the  TS-820.  As  a 

result  of  a  host  of  innovative  features  being  brought  together,  the  820 
offers  a  degree  of  versatility,  performance  and  pleasure  second  to  none. 

The  Kenwood  TS-820  is  destined  to  be  the  world's  new  standard  of 
excellence  in  amateur  radio  for  years  to  come ...  a  true  "Pacesetter". 


NOISE  BLANKER  -The  TS  820  uses 
art  efficient  noise  blanker  circuit, 
another  Kenwood  eueJusive  A  spe- 
cial crystal  filter  assures  unsurpassed 
efficiency  in  eliminating  unwanted 
pulse  noises. 

RF  MONITOR  ■  Built  in  monitor  cir- 
cuit allows  you  to  hear  your  own 
voice  by  sampling  the    RF  signal 
Especially  useful  for  adjusting  the 
RF  Processor 

HIGH   STABILITY  VFO  •  The  VFO. 

heart  of  any  SS8  transceiver  is  an 
exclusive  Kenwood  design  using  FET 
technology. 


DIGITAL  HOLD  *  A  single  pushbutton 
switch  offers  the  operator  unprece- 
dented versatility.  The  digits f  hold 
circuit  wilt  lock  the  counter  and  dis- 
play ax  any  frequency,  but  will  allow 
the  VFO  to  tune  normally  Ever 
wanted  to  return  to  a  certain  spot 
on  the  band  and  forgotten  the  fre- 
quency? That  won't  happen  again 
with  the  new  digital  hold  feature  on 
the  Kenwood  TS-820. 

SPEECH    PROCESSOR     *      An  HF 

circuit  provides  quick  time  constant 
compression  using  a  true  RF  com- 
pfetlc r  as  opposed  to  an  IF  clipper 
Amount  of  compression  is  adjustable 
to  the  desired  level  by  a  convenient 
front  panel  control. 


IF  SHIFT  •  The  IF  SHIFT  control  var 
ies  the  IF  passband  without  changing 
the  receive  frequency  This '*IF  shift"' 
control  is  located  on  the  front  panel 
and  provides  excellent  unwanted  sig- 
nal reject  control  or  '"pass  bend  tun- 
ing/' The  820  moves  the  signal  across 
the  IF  pass  band  not  the  pass  band 
across  the  signal. 

RF  ATTENUATOR  •  Easy,  one  touch 
activation  of  the  attenuator  supplies 
20  dB  of  padding  on  receive. 

VOX  ■  A  voice- active  ted  microphone 
circuit  is  built  into  the  TS-820  with 
VOX  GAIN,  ANTIVOX,  and  VOX  DE- 
LAY controls  placed  on  the  front 
panel  for  convenient  adjustment  any 
time. 


eaiures 


PLL  *  The  TS-820  e  mploys  the  latest 
phase  lock  loop  circuitry  The  single 
conversion  receiver  section  perfor- 
mance offers  superb  protection 
against  unwanted  cross- modulation. 
And  now,  PLL  allows  the  frequency 
to  remain  the  same  when  switching 
sidebands  {USB  LSB  CW>  and  elim- 
inates having  to  recalibrate  each  time 

FULL  METERING  *  During  receive. 
an  easy  to  read  meter  functions  as 
nn  S- meter  The  same  meter  displays 
ALC  fevel  plate  current,  RF  output. 
and  plate  voltage  during  transmit 
Includes  COMP  setting  for  adjusting 
the  compression  level  of  the  built-in 
speech  processor. 

FINAL  AMPLIFIER  *  The  TS-820  is 
completely  solid  state  except  for  the 
driver  02BY7A)  and  the  final  tubes 
Rather  than  substitute  TV  sweep 
tubes  as  final  amplifier  tubes  in  a 
state  of  the  art  amateur  transceiver. 
Kenwood  has  employed  two  husky 
S  2001 A  {equivalent  to  6146B)  tubes. 
These  rugged,  time -proven  tubes  are 
known  for  their  long  life  and  superb 
linearity  The  input  power  of  the  TS- 
820  is  conservatively  rated  ai  1  60  W 
DC,  200  W  PEP,  Tubes  run  cool  with 
the  aid  of  a  noiseless  fan  (standard) 
mounted  on  the  rear  panel.  The  above 
tube  and  power  combination  mini- 
mizes the  possibilities  of  TV)  and 
helps  to  maintain  the  Kenwood  rep- 
utation for  excellent  audio  quality 

DIGITAL  READOUT  DG-1  *  (optional} 
A  digital  counter  display  can  be  em- 
ployed as  an  integral  part  of  the  VFO 
readout  system.  Counter  mixes  the 
carrier,  VFO,  and  first  heterodyne 
frequencies  to  give  exact  frequency. 
Figures  the  frequency  down  to  10  Hz 
and  digital  display  reads  out  to  100 
Hz.  Both  receive  and  transmit  fre- 
quencies are  displayed  in  easy  to 
readr  Kenwood  Blue  digits. 

DRS  DIAL*  Includes  the  same  sarin 
smooth  planetary  drive  found  on 
other  fins  Kenwood  models  plus  spe- 
cial, high-precision  gears  to  add  a 
new  "monoscale"  feature  for  easier 
frequency  readout.  LSB.  USB,  and 
CW  operating  frequencies  can  be 
accurately  road  from  the  same  pointer. 

HEATER  SWITCH  -The  filaments  of 
the  three  vacuum  tubes  may  be  turned 
off  during  periods  of  "receive  only"" 

CW  AUDIO  CHARACTERISTICS  • 
During  CW  reception,  a  special  filter 
is  used  to  alter  the  audio  frequency 
response  to  provide  a  more  comfort- 
able, easy  to  copy  tone 

Other  features  include: 

*  Built-in  25  kHz  calibrator' 

*  Built-in  speaker* 

*  CW  Stdetone  and  semi -break  in* 

*  Rear  panel  terminals  for  linear 
amplifier,  IF  OUT.  RTTY,  and  XVTR 

*  Handy  phone  patch  IN  and  OUT 
terminals' 

"Also  available,  the  VFO-820  .  .  .  the 
perfect  companion  to  the  TS-820. 


TRIO-KENWOOD  COMMUNICATIONS  INC 
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people  alone.  The  results  were 
devastating  at  times.  With  a  few  more 
troublemakers  like  those  Washington 
Post  reporters  who  blew  the  whistle 
on  the  whole  rotten  situation,  our 
country  will  move  ahead  and  get 
better,  little  by  little. 

WAYNE  AT  ATLANTA 

Plans  have  been  made  for  a  one 
hour  "73  Forum"  at  the  Atlanta 
HamFestival  on  Saturday,  June  12th, 
In  order  to  make  candid  questions  and 
answers  possible,  I  will  ask  that  no 
recorders  be  used,  There  are  a  great 
many  things  going  on  in  and  around 
amateur  radio  that  are  being  kept  a 
secret  from  most  amateurs,  and  one  of 
the  major  reasons  why  I  am  pro- 
hibited from  speaking  at  most  ARRL 
conventions  is  that  I  tell  it  like  it  is. 
Note  that  the  Denver  ARRL  Conven- 
tion was  forced  to  cancel  my  invita- 
tion to  speak  this  year  because  of  fear 
of  what  I  might  reveaL 

What  effect  will  the  current  craze 
for  CB  have  on  amateur  radio?  And 
what  will  be  the  impact  of  microcom- 
puters on  amateur  radio?  I'll  try  to 
put  these  into  perspective  for  you.  In 
addition,  please  bring  all  of  the  Wayne 
Green  haters  you  can  to  the  forum 
and  have  them  ask  me  about  the 
things  they  object  to  that  they  think 
I've  done.  I  won't  object  to  some 
Wayne  Green  fans,  if  any  can  be 
found  on  this  short  notice,  just  so  I 
won't  feet  like  I'm  ail  alone.  If  you  are 
not  pro  or  con  Wayne  Green,  p lease 
go  somewhere  else  ...  I  want  to  talk 
with  people  who  at  least  care  about 
amateur  radio  and  if  my  editorials 
haven't  gotten  you  either  enthused  or 
furious  you  are  so  deeply  apathetic 
that  you  are  beyond  my  help. 

AMELIA 

My  TV  Guide  reveals  that  Hotly- 
wood  is  working  on  a  three  hour  TV 
movie  about  Amelia  Earn  art  for  next 
season.  Since  she  has  been  mentioned 
in  the  Ancient  Aviator,  this  is  timely. 

Some  years  ago,  when  the  book  on 
Amelia  came  out,  I  mentioned  the 
curious  set  of  coincidences  which 
enabled  me  to  have  heard  much  of 
what  the  book's  author  spent  years 
trying  to  find  out,  For  instance,  the 
chap  who  set  up  Amelia's  plane  with 
the  special  engine  and  fuel  tanks  so 
that  she  could  take  pictures  of  Truk 
for  our  government  was  a  good  friend 
of  my  father's  and  I  heard  about  the 
project  shortly  after  her  disappear 
ance. 

Truk  was  a  major  Japanese  naval 
base  at  the  time  and  the  US.  wanted 
desperately  to  know  what  was  going 


on  there.  The  whole  'round  the  world 
flight  of  Amelia's  was  a  cover  for  the 
one  leg  where  she  would  zig  up  and 
fly  over  Truk,  taking  pictures,  and 
then  get  back  on  her  published  route 
again  as  if  nothing  had  happened,  In 
order  to  cover  the  extra  miles  involved 
without  losing  too  much  time,  she 
needed  a  more  powerful  engine  and 
extra  wing  tanks. 

She  apparently  made  it  over  Truk 
okay,  but  got  lost  trying  to  find 
Howland  Island  and  ended  up  at 
Majuro  in  the  Marshall  Islands, 
according  to  the  book.  I  made  two 
one  month  rest  stops  at  Majuro 
between  submarine  war  patrols  during 
WWII,  and  heard  word  there  of  her 
landing,  visit  and  eventual  pickup  by 
the  Japanese,  They  claimed  she  and 
the  chap  with  her,  who  was  hurt  in 
the  crash,  were  taken  to  Saipan, 

When  l  visited  Saipan  a  few  patrol 
runs  later,  Amelia  was  mentioned 
again  and  the  story  was  that  both  she 
and  Fred  Noonan  had  died  and  been 
buried  there.  The  author  of  the  book 
came  up  with  the  same  story,  but  he 
had  a  hard  job  getting  it.  Apparently  a 
lot  of  people  are  still  trying  to  cover 
up  the  Truk  overflight.  Weird. 

You  may  be  sure  Til  be  interested 
in  seeing  the  movie  on  television  when 
they  show  it  later  this  year. 

73  GETS  BEST  AUTHORS 

Several  readers  have  asked  why  it  is 
that  73  seems  to  always  get  the  best 
articles.  The  answer  is  not  compli- 
cated ,  .  >  just  put  yourself  in  the 
shoes  of  an  author  who  has  put  a  lot 
of  work  into  a  project  and  has  written 
it  up  for  publication. 

You  want  two  major  things  from 
your  article  .  . .  first,  you  want  to 
reach  the  largest  possible  readership 
. .  hopefully  with  a  good  percentage 
interested  in  building.  Secondly,  you 
want  to  be  reasonably  paid  for  your 
effort  . , .  it's  only  fair. 

That  sort  of  narrows  the  choice 
down  to  one  magazine  .  .  .  73,  QST, 
the  only  other  ham  magazine  with  a 
substantial  readership,  doesn't  pay  for 
articles  ...  and  doesn't  have  all  that 
much  readership  interested  in  home 
building,  QST  reflects  the  interests  of 
its  readers  and  is  only  third  in  the 
number  of  construction  projects. 

While  prestige  is  not  always  of 
paramount  importance,  it  is  a  nice 
plus  .  . .  and  being  published  in  the 
largest  ham  magazine  is  a  feather  In 
anyone's  cap.  It  doesn't  hurt  at  all 
when  job  hunting  is  in  season  to  have 
a  few  articles  you  can  point  to. 

Unfonunately,  it  is  getting  more 
and  more  difficult  to  have  an  article 
accepted  for  publication  in  73  >  . .  you 
can  see  more  and  more  of  our  rejected 


articles  in  the  other  ham  magazines. 
We  don't  always  set  first  pick,  bui 
most  of  the  time  we  do.  Right  now  we 
have  a  big  need  for  microprocessor- 
oriented  material  and  digital  construe 
tion  projects.  We're  always  interested 
in  state  of  the  art  techniques  and  new 
products  articles.  What  have  you? 

EXAMS  WANTED 

It  has  been  over  a  year  since  we've 
gathered  a  set  of  the  FCC  exams  and 
we  would  like  to  update  our  collec- 
tion. This  helps  us  make  sure  that  our 
license  study  guides  are  in  every  way 
up  to  date.  Since  the  FCC  can't  send 
out  copies  of  the  tests,  we  have  to 
depend  upon  readers.  It  is  a  bit  of  a 
bother,  so  we'll  offer  S5  for  each 
different  test  copy  we  receive.  Novice 
and  Tech  exams  are  the  easiest  to  get, 
followed  by  the  conditional  exams, 
Since  the  conditional  tests  are  a  bit 
more  difficult  than  those  given  at  FCC 
offices,  they  will  be  particularly  help- 
ful. Let  me  clarify  that  offer  . . ,  $5 
for  each  exam  that  is  different  for  us. 
We  will  keep  the  exams  confidential 
,  .  .  they  will  be  used  just  for  checking 
study  material, 

AMATEURS  TEST 

EMERGENCY  LOCATING 

SYSTEM 

A  test  was  run  recently  via  Oscar  7 
to  determine  the  feasibility  of  using  a 
satellite  repeater  for  emergency 
locating  of  lost  people.  The  test,  using 
a  low  powered  transmitter  {under  one 
WattJ,  indicated  that  the  system  was 
quite  workable,  and  a  rough  location 
of  the  transmitter  was  determined  by 
processing  the  Doppler  shift  of  the 
signal.  The  test  gave  the  location  of 
the     emergency     transmitter     within 


about  7  mites.  With  a  little  experience, 
the  system  could  be  made  to  work 
using  transmitter  powers  of  about  100 
milliwatts,  and  locations  within  two 
to  four  miles  are  expected. 

Think  of  the  ramifications  of  this 
work!  A  tiny  transmitter  about  the 
size  of  a  matchbox  could  give  us  the 
approximate  location  of  any  lost 
person  anywhere  in  the  world  ...  at 
sea  drifting,  in  the  desert,  or  perhaps 
in  the  mountains.  How  long  before  a 
channel  is  set  up  for  this  service?  And 
then  how  long  before  the  matchbox 
rigs  are  available  .  . .  probably  with 
one  chip  and  a  battery.  A  few  more 
tests  will  indicate  how  much  antenna 
is  needed  .  * .  a  simple  whip  may  do, 
but  it  is  more  likely  that  one  of  those 
small  umbrella  dish  reflectors  will  give 
the  amplication  needed, 

Amateur  radio  again  is  in  the  fore- 
front of  important  technical  develop- 
ments in  communications. 

PHONE  CALLS 
Phone  calls  to  73  .  .  .  please  try  not 
to*  As  bad  as  the  mail  is,  try  to  use 
what  is  left  of  the  postal  service.  On 
subs  and  address  changes  please  hold 
tight  for  at  least  six  weeks  before 
getting  nervous  , . .  our  computer  is 
still  over  50  miles  away  and  it  takes 
ages  to  make  changes  or  find  out  what 
is  happening.  Dotty  is  here  to  help 
from  about  9-4  Eastern  time  week- 
days. Please  do  not  call  except  during 
our  business  hours  ...  and  leave  us 
alone  on  weekends  except  in  the  case 
of  really  serious  emergencies,  We  are 
not  very  friendly  to  the  chap  who 
calls  from  California  at  midnight 
Saturday  and  explains  that,  gee,  it  is 
only  9  o'clock  out  there.  If  you  must 
call  -  (603)  924  3873. 


Dennis  O'Brien  WB6CBJ/B  uses  his  new  1&2Q2  portable,  establishing  a  Corpus 
Christi  first  by  operating  "elephant  mobile/'  Dennis,  a  native  of  California,  is 
present  fy  in  f tight  training  at  the  Corpus  Christi  Naval  Air  Station. 
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Tornado  Alert 


Radio  and  television  programs  are 
cut  short  by  a  special  tornado  watch 
bulletin  issued  by  the  National 
Weather  Service  at  Dress  Regional 
Airport, 

At  his  home  on  Selb  Road  near 
Daylight,  Hal  Wilson  moves  away 
from  the  television  to  a  radio  which 
he  and  about  120  other  members  of 
Tri- State  Emergency  Net  (network) 
are  licensed  to  operate. 

Several  members  activate  radios  in 
their  homes  and  begin  talking  to  one 
another;  The  instructions  are  clear. 
The  amateur  radio  operators  head 
outside  to  observe  weather  conditions 
and  watch  for  a  funnel  cloud. 

'Tve  sat  up  until  midnight  1,  2  m 
the  morning  with  the  fellas  trying  to 
sight  a  storm/'  says  Wilson,  an  admin- 
istrative supervisor  with  Keller  Cres- 
cent Co.  in  Evansville. 

When  a  funnel  cloud  is  sighted  by 
one  of  the  radio  operators,  they  use  a 
private  number  to  notify  weather 
service  officials  immediately,  tn  turn, 
the  weathermen  can  verify  a  funnel 
cloud  report  by  contacting  one  of  the 
radio  operators. 

The  radb  operators  are  part  of  a 


larger  group  of  residents  in  the  Tri- 
State  who  volunteer  their  time  as 
"spotters"  for  the  weather  service. 

The  procedure  for  sighting  funnel 
clouds  and  alerting  the  public  has 
become  more  sophisticated  with  the 
use  of  licensed  radios,  weather  radar, 
special  high  frequency  VHF  M  com- 
mercial radio  weather  stations  which 
broadcast  at  162.55  megahertz  and 
switch  on  automatically  with  a  special 
signal,  and  satellites  22,500  miles 
above  earth  which  take  pictures  of  the 
earth's  surface  for  weather  evaluation. 

But  even  with  all  the  equipment 
which  makes  possible  more  accurate 
and  timely  warnings,  people  are  still 
killed  by  tornadoes. 

Last  year  alone,  there  were  917 
tornadoes  in  the  United  States  which 
claimed  59  lives,  according  to  the 
National  Oceanic  and  Atmospheric 
Administration.  Indiana,  which 
accounted  for  23  of  those  tornadoes, 
had  no  tornado  related  deaths  in 
1975. 

Roland  Guy   Loffredo,  meteorolo 
gist-in-charge  at  the  National  Weather 
Service  here,  points  out  that  Indiana. 
Kentucky  and  Illinois  are  rearing  the 


period  —  April  and  May  —  when 
maximum  tornado  activity  has  tradi- 
tionally occurred. 

Loffredo  says  the  idea  of  a 
"tornado  season"  is  a  myth,  because 
tornadoes  can  occur  anytime  warm, 
moist  tropical  air  from  the  Gulf  of 
Mexico  clashes  with  cold,  dry  air 
moving  down  from  Canada, 

Typically  though,  those  weather 
systems  dash  as  seasons  change  when 
the  earth  shifts  on  its  axis  and  the  sun 
moves  from  the  southeast  toward  the 
northwest.  For  example,  Loffredo 
says  that  tn  the  very  early  part  of  the 
year  the  greatest  chance  of  tornadoes 
is  in  Florida.  By  April  and  May,  the 
chance  of  tornadoes  is  great  in  the 
Tri- State  and  by  June,  areas  of 
Northern  Indiana,  Northern  II  lino  is 
and  Wisconsin  traditionally  face  the 
greatest  risk  of  tornadoes. 

Tornadoes  average  about  5  to  10 
minutes  on  the  ground.  Most  leave  a 
path  no  more  than  an  eighth  of  a  mile 
wide  by  two  to  five  miles  long.  For- 
ward speed  averages  about  30  miles  an 
hour,  but  may  reach  as  much  as  70 
miles  an  hour. 


'As  a  concentrated  force/' 
Loffredo  describes  tornadoes  as  the 
"most  powerful  of  storms."  Some  of 
the  worst  tornadoes  occurred  on  Palm 
Sunday,  1965f  when  about  50  twisters 
slammed  into  five  states,  including 
Indiana,  and  killed  256  Mid- 
westerners,  fn  1925,  a  single  tornado 
tore  through  parts  of  Missouri,  Illinois 
and  Indiana  killing  689  persons. 

In  recent  years,  many  lives  have 
been  spared  due  at  least  in  part  to  an 
improved  reporting  system, 

Weather  officials  say  one  of  the 
most  destructive  tornadoes  of  ail  time 
hit  Omaha,  Neb.,  last  May  6.  More 
than  2000  homes  were  damaged  or 
destroyed  and  property  damage  was 
estimated  in  the  hundreds  of  millions 
of  dollars. 

Despite  the  vast  amount  of  damage, 
there  were  only  three  deaths,  and  an 
Omaha  newspaper  headlined  a  story; 
"tt  could  have  been  worse;  but 
tornado  alert  worked." 

Date  McConnaughay 

Reprinted  from  The   Evansville  Press 
find),  March  Wr  1976, 


Please  add  me  to  your  list  for  help 
with  obtaining  my  license.  I  will  need 
help  in  Germany  as  I  will  be  arriving 
there  on  or  about  10  July  1976. 
Telephone  number  will  be  Hldg  Mil 
7565. 

Keep  up  the  good  work  with  the 
magazine,  as  I  thoroughly  enjoy 
reading  each  and  every  issue.  As  you 
can  see  from  the  enclosed  request  I 
am  finally  going  to  have  to  get  a 
subscription. 

SFC  Ed  wen  K.  Cause 

HG,  USAREUR  &  7TH  Army, 

DCSOPS  (FPD  FAB) 

APO  New  York  09403 


This  note  is  to  say  what  a  fantastic 
magazni  ■>■"•■•  and  the  staff  put 
together,  and  ask  for  some  Ham  Help, 
73  is  responsible  for  my  rebirth  into 
ham  radio  after  a  Novice  license 
expired  in  J66  due  to  the  discovery  of 
girls.  After  finding  a  copy  of  73  at  the 
local  newsstand,  I  got  off  my  duff  and 
got  another  Novice,  and  am  now 
heading  for  my  General  via  73 s  Study 
Guide  and  code  tapes  —  Ken  Session &J 


book  makes  theory  crystal  clear  and 
easy  to  learn, 

Now  for  the  help.  I've  got  a  Harvey 
Wells  R9A  receiver  with  no  manual  or 
schematic  . . ,  *0  if  you  can't  teM  me 
where  I  might  find  one,  please  run  a 
Ham  Help  asking  for  a  chance  to  buy 
or  borrow  one  for  copying, 

Thanks  for  presenting  an  alternative 
viewpoint  for  the  ham  who  isn't 
"League"  oriented,  and  keep  that 
great  magazine  rolling  off  the  presses. 

GregMagarieWrvlVIL 

58  Wyman  St 

Arlington  MA  02174 


Please  include  me  as  a  Ham  Helper 
for  anyone  who  wants  his  Novice, 
Technician  or  General  ticket. 

Kevin  C,  Potter  WABDNW 

646  Fair  view  Ave.  Apt.  7 

Arcadia  CA  91006 


Please  add  my  name  to  your  list  of 
Ham  Helpers, 

I  hold  the  amateur  Extra, 
Restricted     Radiotelephone     Permit, 


C.A.P,  ticket,  C.B,  license  and  am 
studying  for  the  Commercial  2nd 
Class.  I  am  Club  Trustee  and  Presi 
dent.  I  work  20  meters  CW  about  95% 
of  my  time  on  the  air.  My  equipment 
lets  me  operate  on  SO,  40,  20,  15,  10, 
6,  and  2  meters. 

The  Siouxland  Amateur  Radio  Club 
meets  every  Wednesday  night, 
7:00-9:30  pm.  We  have  4T  members, 
many  of  whom  came  from  the  CB 
bands  when  they  found  out  how 
much  more  fun  they  could  have  with 
the  amateur  license.  All  wifi  have 
passed  the  code  test  before  you  get 
this.  Some  members  drive  over  50 
miles  each  way- 

Our  club  is  ready  to  help  anyone 
who  is  really  ready  to  study  and  not 
just  expect  it  to  be  handed  to  them. 
We  have  found  it  takes  from  3  to  7 
weeks  to  get  the  code  up  to  about  7 
wpmf  depending  on  how  badly  the 
license  is  wanted. 


For  any  help  or  information,  please 
contact  me, 

Neil  Prather  WB0CQU 

2215  Douglas  St, 

Sioux  City  I A  Si  104 

(712)  Z77-3989 

I  need  help  with  re- learning  the 
code  and  brushing  up  on  some  theory, 
and  I'm  willing  to  trade  some  physical 
work  around  your  shack  for  some 
technical  assistance, 

Robert  Hilton 

2746  Astro  St 

Alexandria  VA  22306 

I  need  a  dual  gang  365  pF  variable 
capacitor.  It  is  for  QRP  use,  so  it  must 
be  small.  I  would  appreciate  anyone's 
help  in  finding  one. 

Gregory  Danzker  WN2ZDV 

4000  Old  Post  Road 

Seaford  NY  11783 


Autobiography 


•i 


Ancient  Aviator 


^l! 


W.  Sanger  Green 
1379  E.  15  Street 
Brooklyn    NY    11230 


Amelia 


When  I  pin  the  cover  on  my  type- 
writer last  month,  I  had  just  returned 
from  a  25  day  swing  around  the 
country  on  an  inspection  tour  of  the 
more  active  airports,  AH  but  3  of  the 
14  airports  visited  were  city  owned; 
some  were  city-operated  and  some 
were  (eased  to  private  operators.  All 
had  money  problems,  and  nearly  all 
had  high  tension  wires  on  at  least  one 
approach  to  the  field.  I  have  a  copy  of 
my  lightly  padded  expense  account 
for  the  trip,  which  totaled  $61 0.  That 
included  all  transportation,  meals, 
hotels,  entertaining,  etc.  That  was  in 
1929  when  waiters,  no  matter  how 
insulting  they  might  be,  would  only 
get  a  10%  tip. 

Now    I   had  to  get  down  to  the 


business  of  changing  a  small  flying 
field  into  an  airport,  The  Ludingtons 
had  already  engaged  the  Airport 
Development  and  Construction  Com- 
pany  of  Philadelphia  to  do  the  engi- 
neering part  of  the  job.  My  part  was 
to  tell  A.D.C,  what  we  wanted  and 
where  we  wanted  it,  to  keep  a  check 
on  materials  and  workmanship,  to 
approve  designs  and  layouts,  and  to 
generally  supervise  the  job.  There  was 
a  smalt  dirt  floor  hangar  already  on 
the  field,  with  a  lean-to  which  served 
as  an  office  during  the  construction 
period. 

There  is  nothing  very  exciting 
about  building  an  airport,  so  I'll  spare 
you  the  details,  it  took  nearly  a  year 
to  complete  Central   Airport,  which 


included  two  hangars  with  lean-tos  for 
shops  and  offices,  a  combination 
administration  and  station  building, 
boundary  lights,  a  beacon  light  tower, 
a  BBT  floodlight  for  night  landings 
and  two  paved  runways.  In  order  to 
provide  extra  income,  we  built  a 
public  swimming  pool  and  a  miniature 
golf  course,  and  leased  a  corner  lot  for 
a  gas  station. 

When  1  got  back  from  my  survey 
trip  around  the  country  on  February 
8th,  I  learned  that  Bob  Hewitt, 
General  Manager  and  Chief  Pilot  of 
the  Ludington  Philadelphia  Flying 
Service,  had  been  critically  injured  in 
an  automobile  accident  a  few  days 
before.  So  I  made  myself  available  to 
pinch  hit  for  Bob  on  any  flying  jobs 
when  they  needed  help.  The  Flying 
Service  had  quite  a  stable  of  airplanes: 
a  clipped  wing  Waco  9,  3  Waco  10s 
with  different  engines,  a  Fairchild 
FC2.  a  Fairchild  71  and  a  Travelair 
6000,  Then,  for  fun,  they  had  a 
Taperwing  Waco,  My  flying  for  them 
included  passenger  hopping,  testing, 


demonstrating  and  some  cross-country 
trips  (some  more  interesting  than 
others). 

Early  in  the  morning  of  April  27, 
1929,  Bob  Hewitt,  who  was  still  on 
crutches,  phoned  me  and  said  that  the 
Chamber  of  Commerce  was  willing  to 
pay  to  have  a  plane  fly  down  to 
Wilmington  that  morning  to  pick  up 
Amelia  Earhart  and  bring  her  back  to 
Philadelphia  for  a  reception  and 
dinner  in  her  honor.  So  I  dashed  out 
to  the  airport  and  found  that  they 
already  had  the  new  6  passenger  Fair- 
child  71  on  the  tine  and  warmed  up. 
Since  it  was  my  first  Right  in  that 
type  of  plane,  1  took  it  around  the 
field  and  landed  it  a  couple  of  times 
before  heading  for  Du Pant's  private 
field  near  Wilmington.  I  got  Amelia  to 
Philadelphia  in  plenty  of  time  for  her 
luncheon  engagement.  Next  day  (also 
on  the  Chamber  of  Commerce)  I  took 
her  on  an  aerial  tour  of  the  "City  of 
Brotherly  Love/1 

L^ter  in  April,  Brooks  Parker,  an 
insurance  executive,  wanted  to  fly  a 
party  down  to  the  races  at  Havre  de 
Grace,  Md.  One  hitch  was  that  he 
wanted  to  be  set  down  on  the  track 
infield.  It  was  early  and  there  were 
very  few  people  on  the  infield,  the 
approach  was  good,  only  a  low  fence 
to  get  over,  so  we  set  down  with 
plenty  of  room,  Getting  the  fieid 
Cleared  off  after  the  races  for  our  trip 
home  was  a  bit  more  of  a  problem, 

On  July  3.  1929,  the  Ludingtons 
started  a  summer  weekend  line  from 
Central  Airport  to  Cape  Cod, 
departing  Central  Friday  afternoon 
and  arriving  back  Monday  morning. 
The  Fairchild  71  and  Travelair  6000 
were  assigned  to  the  run  and  four 
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Sanger  Gr&en  and  Amelia  Earhart,  Philadelphia  Airport,  Aprif  40  J 929. 


pilots  (including  myself}  were  pro- 
vided with  neat  conservative  uniforms. 
I  had  the  honor  of  flying  the  first 
passengers  in  the  Fairchifch  Two  of 
the  passengers  wanted  to  deplane  at 
Jamestown  (an  island  in  Narragansert 
fray  across  from  Newport),  The  others 
were  going  to  our  Terminal  in  a  field 
on    the    Coonamessett    Ranch    near 


Falmouth*  I  never  had  even  seen 
either  place  and  my  Jamestown 
passengers  had  no  idea  of  where  we 
could  land,  so  after  looking  around  a 
bii  I  set  the  ship  down  in  a  cemetery 
that  had  enough  unobstructed  room. 
We  were  not  entirely  welcome.  Some 
of  the  people  in  the  crowd  that 
gathered    were    saying    things   about 


desecration  and  police,  so  I  unloaded 
the  passengers  quickly  and  took  off 
before  Smokey  could  get  there. 

Although  the  line  was  supposed  to 
be  from  Central  to  Cape  Cod,  there 
were  usually  variations.  One  time  I 
had  to  find  a  place  to  land  on  Fisher's 
Island  and  several  times  !  had  to  land 
at    Martha's  Vineyard  or   Nantucket 
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(the  J  a  iter  two  are  islands  just  south 
of  Cape  Cod}.  There  are  a  lot  of 
deserted  beaches  on  the  south  side  of 
Martha's  Vineyard,  so  when  I  had  to 
go  to  Nantucket  I  would  fly  along 
them  at  treetop  height  and  give  my 
passengers  a  view  of  the  "buff" 
bathers  rushing  to  cover  up.  On  one 
trip  late  in  August  I  had  to  go  to 
Nantucket  with  a  stop  at  Newport. 
Headwinds  had  made  me  a  trifle  late, 
so  by  the  time  I  left  Nantucket  alone 
for  Falmouth  it  was  getting  real 
dusky.  There  were  no  lights  on  the 
field  at  Coonamessett,  but  Bob 
Hewitt,  who  had  gone  ahead  of  me  in 
the  Travelair,  had  a  half  dozen  autos 
lined  up  at  the  approach  to  the  field 
with  their  headlights  shining  down  the 
field.  Since  I  didn't  have  enough  gas 
to  take  me  to  Boston,  I  had  a 
"Hobson's  choice'*  and  came  in  over 
the  parked  cars  as  low  and  slow  as  I 
could.  The  lights  didn't  illuminate 
very  much  of  the  field  so  on  touch- 
down I  cut  my  ignition  switch  and 
stood  on  the  brakes,  I  ended  up  about 
three  feet  from  a  big  haystack. 

The  Coonamessett  people  really 
"did  themselves  proud"  (as  they  say 
in  New  England).  We  had  a  small 
cottage,  fully  equipped,  to  ourselves. 
Our  arrival  night  dinner  always  con- 
sisted of  all  the  steamed  clams  and 
lobsters  we  could  eat,  with  all  the 
trimmings  and  a  homemade  desert.  All 
our  meals  over  the  weekend  were  on 
the  same  scale.  Regrettably  this  Cape 
Cod  caper  only  lasted  one  season 
(1929).  I  guess  the  passengers  were 
buying  their  transportation  cheaper 
than  the  Ludingtons  were. 

Next  month  some  happenings  at 
Central  Airport,  air  races,  etc.  Hope 
you  have  as  much  fun  reading  the 
column  as  I  have  writing  it. 
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Editor: 

Robert  Baker  WA  tSCX 
34  White  Pine  Drive 
Littleton  MA  01460 

ARRL  STRAIGHT  KEY  NIGHT 

Starts.  0100  GMT  Saturday, 

July  3 

End*:  0700  GMT  Sunday, 

July  4 
Check  QST  for  any  changes  in  the 
rules  f 

Basically,  rules  require  the  use  of  a 
straight  key  only.  Send  "SKN" 
instead  of  "RST"  during  QSOs,  to 
help  identify  contest  stations.  On 
BQ-40-20  meters,  try  060  to  080  kHz 
up  from  the  bottom  edge  of  the  band. 
On  Novice  bands,  try  10  kHz  up  from 
the  bottom  of  the  Novice  band.  After 
the  contest  period,  send  a  list  of  caHs 
of  the  stations  contacted  during  the 
contest  period,  plus  your  vote  for  the 
best  fist  heard.  Please  mail  entries  as 
soon  as  possible  to  ARRL,  225  Main 
Street,  Newington  CT  061 11. 

QRP  SUMMER  CONTEST 

Organized  by  the  Activity 

Group -CW  in  Germany 

Starts:  1500  GMT  Saturday. 

July  3 

Ends:  1500  GMT  Sunday, 

Jury  4 

A  maximum  of  15  hours*  operation 

is  allowed  during  the  contest  period, 

with    the  9  hour  pause   taken   in  a 

maximum  of  2  parts.  General  calMs 


. 

■f] 

"CO  QRP."  Maximum  power  for  QRP 
stations  is  9  Watts  input. 
EXCHANGE: 

RST  and  QSO  number  /input.  Add 
V     if    transmitter   is    CO   or    VXO 
controlled. 
SCORING: 

All  QSOs  are  valid.  Own  country  — 
1  pt.;  own  continent  =  2  pts.,  and  DX 
■  3  pts.  per  QSO.  Add  an  additional  3 
points  per  QSO  for  a  QSO  with 
another  QRP  station.  Handicap  points 
(hep)  are  given  if  either  station  is 
using  below  3,5  Watts  input  or  isxtal 
controlled,  with  a' maximum  of  4  heps 
possible.  Both  stations  multiply  QSO 
points  by  1  plus  the  heps.  Example: 
W2XX  works  G9XX,  exchange  589 
001  /2x  from  W2XX,  579  100/4* 
from  G9XX;  both  stations  score  9  pts, 
for  the  QSO  13  pts.  for  DX  x  3  heps  - 
both  xtal,  W2XX  less  than  3.5  Watts). 
Multipliers  are  1  for  each  country  in 
own  continent  and  2  for  each  OX 
country  per  band  according  to  latest 
DXCC  list  (but  call  areas  in  J  A.  PY. 
VE,  VK,  W,  and  ZS  count  as  separate 
countries).  Final  score  is  total  QSO 
points  times  total  multiplier. 
ORO  STATIONS: 

Same  rules,  but  input  power  is  not 
limited.  Use  QRO  and  only  OSO  with 
ORP  stations.  Scoring  is  the  same. 


Jim  26-27* 
Jul  3 
Jul  3  ■  4 
Jul  17-  19 
Jul  24    25 
Aug  7  ■  8 
Aug  14-15 
Aug  21     22 
Aug  21  -  23 
Sepi4-5 
Sept  11-12 
SepUB-19 
Sept  25  *  26 
Sept  25  -  27 
OctB-  10 
Oct  9  -  TO 
Oct  16    T7 
Oct  16    T8 
Oct  30    31 
Mow  5  -  8 
Nov  6  -  7 
Nov  6  ■  8 
Nov  13-  14 
Nov  14 
Nov  20  •  22 
Nov  27    28 
Dec  4  -  5 
Dec  11  -12 
Dec  31 


ARRL  Field  Day 

Straight  Key  Night 

QRP  Summer  Contest 

CW  County  Humers  Contest 

ARRL  Bicentennial  Celebration 

10-10  Net  Summer  QSO  Party 

European  DX  Contest  -  CW 

SARTG  Worldwide  RTTY  Contest 

New  Jersey  QSO  Party 

ARRLVHF  QSO  Party 

European  DX  Contest  -  Phone 

Scandinavian  Activity  Contest  —  CW 

Scandinavian  Activity  Contest  —  Phone 

Delta  QSO  Party 

CO  Party  -  Phone 

RSGB  21  28  MH*  Contest  -  Phone 

RSGB  7  MHz  Contest  -  CW 

CD  Party  -  CW 

CQ  Worldwide  DX  Contest  -  Phone 

IARS  CHC  FHC-HTH  QSO  Party 

RSGB  7  MHz  Contest  -  SSS 

ARRL  Sweepstakes  -  CW 

European  DX  Contest—  RTTY 

OK  DX  Contest 

ARRL  Sweepstakes  -  Phone 

CQ  Worldwide  DX  Contest  -  CW 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 

Straight  Key  Night 

"  described  in  last  issue 


ENTRIES: 

Send  a  "mini  log"  by  July  3 1st  to: 
Hartmut  Weber  DJ7ST,  D-3201  Nolle, 
Kleine  Ohe  5#  Fed.  Rep,  of  Germany. 

CW  CG  JNTY  HUNTERS  CONTEST 
Starts:  0000  GMT  Saturday, 

July  17 
Ends:  0600  GMT  Monday, 
July  19 
The  CW  County  Hunters  Net  (7055 
and   14070  kHz)  invites  all  amateurs 
to  participate  in  the  1976  contest.  All 
mobile  and  portable  operation  in  less 
active     counties     is     welcome     and 
encouraged.  General  call  is  "CQ  CH." 
Portable  or  mobile  stations  changing 
counties    during     the    contest    may 
repeat     contacts     for     QSO     points. 
Stations    on   county    lines   give   and 
receive  only  one  number  per  QSO,  but 
each  county  is  valid  for  a  multiplier. 
Each  station  may  be  worked  once  per 
band. 
EXCHANGE: 

QSO  number:  category  (portable  ■ 
P,  mobile  =  M},  RST,  state,  province,, 
or    country;    and    county    (for    US 
stations  only}. 
SUGGESTED  FREQUENCIES: 

3575f  7055,  14070,  21070.  28070 
kHz. 
SCORING: 

QSOs  with  fixed  stations  count  1 
point  per  QSO;  porta bte  or  mobile 
stations  score  3  points  per  QSO, 
Multiply  the  number  of  QSO  points 
times  the  number  of  US  counties 
worked.  Mobiles  and  portables  should 
calculate  their  score  on  the  basts  of 
total  contacts  from  within  each  state. 
AWARDS; 

Certificates  will  be  awarded  in  three 
categories* 

F  -  Highest  fixed  or  fixed  portable 
station  in  each  state,  province,  and 
country  with  1r000  or  more  points. 
P  -  Highest  station  in  each  state  with 
1,000  or  more  points  operating 
portable  from  a  county  which  is  not 
his  normal  point  of  operation. 
M  —  Highest  mobile  in  each  state 
operating  from  3  or  more  counties 
with  a  minimum  of  15  QSOs  per 
county. 

Trophies  will  be  awarded  to  the 
highest  single  operator  station  in  the 
US  in  categories  P  and  M.  The  awards 
committee  will  issue  additional  awards 
where  deemed  appropriate* 
LOGS: 

Logs  must  show  category,  date/time 
in  GlVfT,  station  worked,  exchanges, 
band,  QSO  points,  location  and 
claimed  score.  All  entries  with  100  or 
more  QSOs  must  include  a  check 
sfwet  of  counties  worked  or  be  dis- 
qualified from  receiving  awards. 
Enclose  a  large  SASE  for  results.  Logs 
must  be  postmarked  by  September  1, 
1976,  and  be  sent  to:  CW  County 
Hunters  Net,  c/o  Jeffrey  P.  Bechner 


W9MSE,  673  Bruce  Street,  Fond  du 
Lac  Wl  54935. 

QRP  AMATEUR  RADIO  CLUB 

INTERNATIONAL,  INC. 

1976  ANNUAL  AUGUST 

QRP  CONTEST 

Starts:  2000  GMT  Saturday, 

August  21 

Ends:  0200  GMT  Monday, 

August  23 

This  contest  h  open  to  alt  amateurs, 

and  all  are  eligible  for  awards. 

EXCHANGES: 

MEMBERS     -     RST/RS;     State/ 
province/country;     QRP     nr.     NON- 
MEMBERS:   RST/RS;  State/province/ 
country;  Power. 
SCORING: 

Stations  can  be  worked  once  per 
band  for  QSO  and  Multiplier  credits. 
Each  MEMBER  QSO  counts  3  points, 
NON-MEMBER  QSO  2  points. 
Stations  other  than  W/VE  count  as  4 
points.  Score  =  QSO  points  times  total 
number  states/provinces/countries 
PER  BAND  times  power  multiplier, 
MULTIPLIERS: 

More  than  100  Watts  input  power 
.  . .  X1;  25  100  Watts  input  power .  , . 
X1.5;  5-25  Watts  input  power  .,. 
X2.0;  1-5  Watts  input  power .  „ .  X3.0; 
Less  than  1  Watt  power  , ,  .  X5.0, 
FREQUENCIES: 

CW  =  3540,  7040,  14065,  21040, 
28040,  SSB  -  3855r  7260,  14260, 
21300,  28600.  Novice  s  3720,  7120, 
21120.  26040,  All  freqs.  are  plus  or 
minus  5  kHz  or  so,  to  dodge  QRM. 
CALL; 

CQQRP  DE  (callsign}. 
AWARDS: 

Certificates  to  the  highest  scoring 
station  in  each  state,  province  or 
country.  Other  places  will  be  given 
depending  on  activity.  One  certificate 
for  the  station  showing  three  "skip" 
contacts  using  the  lowest  power. 
LOGS; 

Send  logs  to  £.  V.  Sandy  Bteize 
W5TVW.  417  Ridgewood  Drive, 
Metairie  LA  70001 .  Send  full  log  data, 
including  your  FULL  name  and 
address,  bands  used,  etjuipment, 
antennas  and  power  used.  Entrants 
desiring  result  sheets  should  enclose  a 
-10  SASE.  Logs  must  be  received  by 
September  30p  1976  to  qualify, 

EURO  AWARD 
This  award  is  offered  by  the  OARC 
in  three  classes  for  two  way  RTTY 
contacts  with  different  European 
countries  and  prefixes.  All  amateur 
bands,  including  VHF,  may  be  used. 
All  contacts  must  be  confirmed  and 
dated  after  Jan  1st,  1965,  Contacts 
during  the  RTTY  WAE  DX  Contest 
can  be  used  for  EURO  endorsements, 
provided  the  log  of  the  requested 
station  is  also  received.  Requests  must 

Continued  on  pegs  1 53 
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UNEQUALLED 

FOR 
2  METER  FM 


S  645.00  FACTORY  DIRECT  PRICE  INCLUDES: 

•  DYNAMIC  PTT  MICROPHONE 

•  MOBILE  MOUNTING  BRACKET 

•  DOMESTIC  SHIPPING 

•  2  POWER  CABLES.  ACCESSORY  PLUG  etc. 


•    35  WATTS  OUTPUT    •    .25  MICROVOLT  RECEIVER 

•    6-DIGIT  LED  FREQUENCY  DISPLAY 
•    143.5  to  148.5  MHz  SYNTHESIZED 


MATCHING 


STATION  POWER  SUPPLY/  SPEAKER#031A 
ONLY  S98.00 


NOW  IN  STOCK  FOR  SAME  DAY  SHIPPING  -  NO  WAITING 
Call  Clegg  TOLL  FREE  Today  and  start  enjoying  your  FM-DX 
Charge  It!  With  MASTERCHARGE  or  BANKAMERICARD  or  we  will  ship  it  COD 


PHONE  CLEGG  TODAY  FOR  DETAILS  ON  THE 


FM-DX 


AND 


THE  NEW  12  CHANNEL 


FM-76 


FOR  220 


PLUS  THE  12  CHANNEL.  15  WATT  2  METER 


MARK  3. 


THESE  CLEGG  ECONOMY  LINE  UNITS  PUT  YOU  ON  VHF  FM  FOR  LESS  THAN  Si 90.00! 


master  charge 


208  Centervilie  Road        Lancaster,  Pa.   17603 
Toll  free  sales  St  services  phone  (800)  233-0250 
In  Pa.  call  (717)  299-7221   (collect) 


MIMIII 


BANKAMERICARD. 


(HAIOI       IHOlM       »l*t» 


ou  goons   don't  ever  oroo-fr 


ROTTEN  LITTLE  KID 


y 

T 


JL  J  *  w  JL 


you 


THE  PROVERBIAL  LADDER 


73  and  its  staff  have  helped  me 
more  than  OST  and  the  staff  that 
publishes  that  magazine.  Matter  of 
fact,  I'm  thinking  seriously  of  not 
renewing  my  subscription  to  QST 
when  it  expires  this  coming  August. 
The  ARAL  hasn't  been  that  much  of 
an  aid  in  my  climb  up  the  proverbial 
ladder  of  hamdom, 

Your  records,  which  I'm  certain 
you  keep  for  at  least  a  year,  will  show 
that  I'm  not  only  a  subscriber;  but 
nave  ordered,  t  buster,  your  14  wpm 
tape.  Which,  by  the  byp  is  "working" 
after  about  2  hours  of  practice,  Of 
course,  I've  had  X  number  of  hours  on 
the  air  as  a  Novice,  and  other  means 
of  practicing  CW  for  that  damn  FCC 
General  Exam. 

I  am  going  for  the  General  Exam 
and  would  like  not  to  blow  my 
hard-earned  S4.00  and  time  sans  at 
least  studying  your  Genera/  License 
Study  Guide,  for  which  I've  enclosed 
my  personal  check  for  $5.95,  When 
(positive  thinking,  as  opposed  to  "if") 
t  get  my  Genera!,  I'll  be  happy  to  let 
you  know. 

Always  good  luck  to  you  and  your 
crew,  and  keep  on  saying  what  you 
please  when  you  please. 

Joe  Marymount  WN2TXQ 
Teaneck  NJ 


THE  WRONG  PEW 


Thanks  for  your  excellent  service  in 
regard  to  my  subscription.  I  really/ 
didn't  think  I  would  receive  all  the 
copies  I  requested,  and  so  quickly. 
You  rank  far  above  any  magazines  1 
have  subscribed  to.  Matter  of  fact,  I 
shouldn't  even  compare  you  with 
other  magazines,  Being  a  man  of  good 
faith,  I  should  have  believed  and 
expected  great  things  from  you.  Well, 
perhaps  I  was  weak  -  but  am  now 
made  strong  by  people  interested  in 
other  people.  Enclosed  Is  a  Reader 
Service  request  I  know  I  will  receive 
the  same  prompt  service. 

You  see,  itJs  alU important  for  some- 
one like  me,  who  is  just  starting  out  in 
this  ham  business,  to  get  alt  the 
encouragement  possible.  I  don't  know 
which  rig  to  begin  to  shop  for.  With 
your  help,  Tm  sure  I'll  be  able  to 
make  a  wise  and  educated  choice. 

Keep  the  articles  coming  which 
push  us  beginners  along,  because  we 
often  get  discouraged  when  there  is  no 
help  around.  We  especially  get  a 
droopy  mustache  when  we  get  bogged 
down  in  code.  It's  so  hard  to  turn  the 
corner  from  1 2  wpm  to  1 3  wpm. 

Would  you  by  chance  know  if 
anyone  in  my  area  witling  to  help  me 
with  that  final  step  in  code?  Just 
about    there,    but    not   quite.    Also, 
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CHEERIO  es  73s  dc 

//    .  ft***** 


Having  just  received  my  April  issue 
of  73 ',  I  thought  I  had  to  put  pen  to 
paper  to  compliment  the  gang  on 
producing  what  surely  must  be  rated 
as  the  best  ham  magazine  in  the 
world  1  I  subscribe  to  quite  a  few 
American  and  British  mags,  and  for 
sheer  quality,  quantity,  practicability 
and  up-to-date  state  of  the  art  articles, 
73  not  only  beats  the  rest  -  it 
murders  themj  I  am  sure  my  postmen 


has  the  lifelong  task  of  delivering  my 
73  mag! 

The  only  disadvantage  is  that  73 
spoils  me  for  choice,  as  any  SC  article 
causes  me  10  have  constructor's  itch. 

Keep  up  the  great  job  and  don't 
change  anything  (except  perhaps  the 
price,  which  is  understandable!}* 

Al  Neilson  G4CVZ 
Liverpool,  England 


ev 


Wayne,  I  have  a  nice  CB  rig  I'd  like  to 
sell  someone.  It'll  help  finance  my 
ham  rig,  f  have  two  brothers  who  are 
hams  -  both  were  into  CB.  Ah,  the 
joys  that  are  theirs  now,  I  don't  want 
to  be  (eft  behind.  So  please  help, 

My  brothers,  Leo  and  Gene,  are  in 
other  states,  so  all  they  can  do  is  to 
keep  the  cards  and  letters  pushing  me. 

As  I  go  through  the  letters  to  the 
editor,  I  notice  all  the  compliments  — 
so  what  more  can  I  add,  but  that  I'm 
dealing  with  people  and  not  just 
another  money  machine.  Thank  you  I 

Brother  Andrew  Patin,  C.S.S.R 
Saint  Alphonsus  Church 
224  Carrier  Street,  N,E. 
Grand  Rapids  Ml  49505 

Brother  Andrew,  you  are  sitting  in  the 
wrong  pew  as  far  as  code  is  concerned 
. . .  stuck  at  12  wpm  indeed!  This  tells 
me  piainly  that  you  are  trying  to 
avoid  the  Wayne  Green  Code  Cassette 
system  of  teaming  the  code,  a  system 
which  does  not  try  to  get  you  to  team 
the  code  at  ten  different  speeds 
just  at  mo  . . .  six  wpm  and  14  wpm, 
Obviously,  you  are  trying  to  penny 
pinch  and  not  invest  in  the  14  wpm 
code  cassette  which  73  happily  foists 
off  on  unsuspecting  readers  .  .  .  and 
this  is  the  root  of  your  trouble,  and  a 
weft  rounded  round  of  tsks  for  any 
brothers  of  yours  who  steered  you 
into  the  12  wpm  cul  de  sac.  Thanks 
for  the  nice  letter  otherwise  and 
barken  to  the  above.  —  Wayne. 


HEAD  AND  SHOULDERS 


We  really  enjoyed  "The  Smart 
Power  Supply/*  by  WA4SAM  in  the 
March  issue  of  73 

The  same  IC  has  been  used  here  for 
about  four  years  now  with  great 
success.  We  use  it  for  controlling  an 
electroiormation  process.  We  &r^  using 
144  plug-in  cards  almost  identical  to 
John's  card.  The  cards  control  345 
transistors  mounted  on  water-cooled 
heat  sinks.  For  dc  power  we  use  two 
rectifiers  rated  at  500  Amps,  at  75 
volts  each. 

John's  article  was  well  written  and 
to  the  point.  His  kind  of  article  caused 
us  to  subscribe  to  73  in  the  first  place! 

Keep  up  the  good  work,  and  keep 
the  computer  articles  coming  each 
month!  73  is  head  and  shoulders 
above  the  other  ham  rags? 

Vtfm.  Dunnivant 

Commercial  Electronics 

Baxter  Springs  KS 


Last  week  I  mailed  you  a  fetter 
inquiring  as  to  the  whereabouts  of 
tapes    I    ordered.    Today,    I    finally 

received  the  tapes  1  Your  package  was 
postmarked  February  11,  1976.  It 
took  our  glorious,  gov't  operated  Post 
Office  12  days  to  move  the  tapes  from 
N.H.  to  Ala,  Heaven  help  us  if  the 
liberal  politicians  have  their  way  and 
take  over  the  oil  companies.  Can  you 
imagine  the  oil  delivery?  The  tapes  are 
excellent! 

Lucius  B.  Ramsey 
Spanish  Fort  AL 

A  short  note  to  praise  the  13+ wpm 
tape.  I  sent  for  one  and  used  it  a  total 
of  6  hours  and  35  mia  I  took  the 
General  test  at  Syracuse  April  14  and 
the  test  (code)  sounded  like  TO  wpm 
—  and  I  passed.  Had  taken  the  test  last 
Jan.,  but  blew  the  code  so  I  took  the 
theory  and  got  a  Tech.  So  I  tried  your 
tape  and  it  really  gets  the  job  done. 
Now  [  am  going  for  my  Advanced, 
After  all,  my  19  year  old  son  passed 
his  Advanced  last  Nov.,  the  rotten 
little  kid. 

Waldo  Longwell,  Jr.  WA2EMJ 
Horseheads  NY 


ADDS.  TOO! 


I  am  an  owner  of  the  Texas  Instru- 
ments SR-50  calculator.  One  day  I  was 
listening  on  2  meter  FM  and  working 
out  a  math  problem  at  the  same  time. 

1  noticed  that  the  oscillator  in  the 
SR-50  was  generating  a  respectable 
signal  on  146.82. 

In  fact,  the  LED  display  generates 
random  noise  pretty  much  evenly 
distributed  through  the  rf  spectrum,  It 
really  makes  a  good  noise  source  to 
peak  up  a  VHF  receiver.  By  wrapping 

2  or  3  turns  of  wire  around  the 
display  and  connecting  the  wire  to  the 
antenna  jackH  you  create  an  instant 
noise  source.  This  probably  holds  true 
for  any  calculator  with  an  LED 
display. 

If  you  have  an  SR  50,  press  99. 
Then  press  the  factorial  key.  You  will 
hear  a  pulsed  1  kH*  tone  in  your 
receiver.  This  is  an  error  display,  so 
any  answer  thai  the  SR-50  sees  as 
invalid  will  cause  the  display  to  blink. 

This  blinking  occurs  about  twice 
per  second,  depending  on  battery  con- 
ditions* This  beeping  is  especially  nice 
when  the  natural  noise  level  is 
especially  high.  Oh,  yeah,  the  SR-50 
can  add,  tool 

Paul  J,  Dujmich  WA3TLD 
McKeesport  PA 

PLEASING  MARY 

Just  a  short  note  to  tell  you  I  enjoy 
your  publication  a  great  deal.  Some- 
times they're  a  little  late  getting  to  me 
here  in  the  Philippines,  hut  then  I'm 
not  always  in  town  when  they  arrive, 
Anyway,  I  hope  you  will  forgive  me 
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for  sending  in  my  Reader  Service 
forms  a  little  late;  I  didn't  mean  to 
upset  Mary  —  I  didn't  even  know  ,  .  . 
anyway  if  it  helps  I  will  make  a  few 
extra  forms  myself  to  send  Sri  next 
month  (pestilence  in  triplicate).  If  all 
your  readers  do  likewise,  I'm  sure 
Mary  will  be  very  pleased! 

J,  6.  Fields 
SubicBay.  R.P, 


"MIRANDA"  OF  MAGAZINES 

Thanks  for  the  "announcement"  on 
the  Table  of  Contents  page  in  the 
April  1976  edition  of  73,  It  looked 
like  a  "throw-in"  as  a  "rub  it-in-yar- 
nose"  adjudicative  settlement.  Some- 
times the  Telephone  Company  can  be 
didactic  to  the  point  of  absurdity-  The 
"announcement"  smacked  of  the 
literary  style  used  by  the  Surgeon 
General.  No  doubt  the  California 
Court  started  an  irreversible  trend  ,  .  . 
and  your  mag  had  it  first  once  again 
,.,  Think  of  it,  a  Section  3t5  for 
publishing;  a  "Miranda"  of  magazines 
wow  . .  .  articles  on  two  meter 
transmitters  now  have  to  be  preceded 
with;  "Note  to  readers:  Construction 
of  this  project  is  illegal  if  you  steal  the 
parts  to  build  it,"  The  April  antenna 
issue  should  have  announced  boldly: 
"Construction  of  any  antenna  in  this 
super  edition  of  73  could  Fead  to  your 
violating  peeping  torn  laws"  ,  ■  *  or 
how  about  articles  on  weather 
satellites  .  .  .  "Note:  Information 
obtained  from  weather  satellites  may 
not  be  sold  to  foreign  governments  for 
purposes  of  aggression." 

The  California  Court  quite  ob- 
viously has  little  appreciation  for  the 
integrity  of  your  clientele.  Further, 
they  understand  tittle  about  our  need 
to  know.  Your  reaction  was  probably 
like  mine  and  thousands  of  others: 
"So  what?  Most  knew  how  it  was 
done  anyway/'  What  difference  does 
it  make?  Telcos  find  it  hard  to  give 
you  information  which  is  'cleared1' 
for  dissemination,  so  now  maybe 
some  of  our  "legitimate"  questions 
will  be  answered  Quite  frankly,  the 
article  gave  me  a  new  respect  for  the 
importance  of  "in-band  energy 
suppression"  on  my  approved  QKT 
coupler,  Thanks  to  that  big  bold 
announcement,  I  was  able  to  relocate 
and  reread  the  article  to  see  if  I  had 
missed  anything  the  first  time  around. 

JohnS.  Hollar  W3JJU 
Harrisburg  PA 


PROUD W 


TOO  LONG  TO  WAIT 


I  want  to  say  what  \  have  been 
going  to  for  some  time.  In  my  opinion 
your  magazine,  large  or  small  format, 
is  undoubtedly  the  most  up  to  date 
with  state-of-the-art  on  the  market 
today.  The  only  problem  isr  unlike 
other  ham  magazines,  one  month  is 
too  long  to  wait  between  issues.  Ke^^x 
up  the  good  work. 

K.  L.  Free!  and  W1ANF 
Nashua  NH 


Because  I  read  another  ham's  73 
and  admire  it  and  its  publications, 
here's  a  communication  pertinent  to 
the  times  and  the  year: 

Our  W  and  K  prefixes  have  been  so 
well  known  throughout  the  world  for 
such  a  long  time  that  everyone  knows 
the  American  hams  thereby.  There  is 
no  reason  to  masquerade  as  something 
else  with  that  alias,  '"AC"  J  I'm  proud 
lo  have  held  Wl ,  W8  and  W9  calls  over 
44  years  and  shall  continue  with  the 
proud  '¥'; 

Temple  Nieter  W9YLD 
Evanston  IL 


ACE 


Everybody,  it  would  appear,  has  a 
name.  Amateur  operators  are  called 
hams  (ugh!),  operators  in  theCitirens 
Radio  Service  are  CBersl  and  so  forth. 
But  what  of  the  person  who  likes  to 
experiment  with  computers7771 

in  answer  to  the  question  above,  I 
would  tike  to  propose  that  a  person 
who  "plays"  with  computers  be  called 
an  'ACE":  Amateur  Computer 
£n thus iast.  What  do  you  think? 

Theodore  J,  Cohen  W4UMF 
Alexandria  VA 

The  term  "Computer  Hobbyists"  may 
stick  t  r  .  if  any  news  fetters  in  the  fiefd 
discover  how  to  spelt  it  (several  speff  it 
hobbiests}.  Most  hobbies  have  not 
developed  terms  such  as  rJham"  . . . 
nor  that  we  know  for  sure  where  that 
term  reatfy  got  started.  Camera 
hobbyists  are  cafled  camera  nutst 
camera  fiends,  ere  Amateur  astrono- 
mers are  cafled  just  that,  ACE  is  ace 
with  me,  but  Hf  bet  you  can't  fnake  it 
stick.  -  Wayne. 


TAPE  WARN 


While  the  "three-for-abuck" 
cassette  tapes  are  clearly  unsuitable 
for  data  storage  use,  our  experience  is 
that  "the  best  you  can  get  your  paws 
on/'  as  suggested  in  your  interesting 
"Nifty  Cassette"  article  {May,  1976), 
is  a  potentially  considerable  expense 
that  is  usually  not  required.  While 
price  is  a  general  indicator  of  oxide 
integrity  and  of  construction  quality, 
it  is  an  inefficient  and  costly  guide, 
since  the  extended  high  frequency 
performance  ts  not  at  all  necessary  for 
data  uses. 

Extensive  testing  by  a  consortium 
of  local  schools  and  colleges  resulted 
in  the  recommendation  of  three 
brands  for  a  similar  data  storage  use: 
Maxell.  Scotch  Highlander,  and 
Omega.  Highlander  tapes  are  widely 
distributed  at  modest  cost,  while  the 
Omega  is  a  private  brand,  manufac 
tured  by  3M,  and  distributed  in  the 
midwest.  The  latter  has  proven  partic- 
ularly suitable  in  our  own  system,  as  it 
is  lowest  in  cost,  yet  utilizes  a  fine 
mechanical   system   of   stainless  steel 


chutes  rather  than  rollers;  moreover,  it 
is  available  in  30  minute  length,  re- 
quired by  some  drives  and  no  longer 
widely  available  m  quality  tape  lines. 
We  recommend  the  30  or  45  minute 
lengths  over  60  minute  size,  as  the 
tape  is  thickest  in  these  sizes.  Using  30 
minute  Omega  tapes  for  semicom- 
merciaJ  use,  we  have  had  no  problems 
attributable  to  tapes  in  several 
months. 

I  cautton  against  purchase  of 
"digital  tapes"  at  premium  price;  at 
least  one  custom  "digital  cassette" 
fabel  is  simply  a  rebranded,  untested, 
standard  line  TDK  audio  cassette,  On 
the  rare  times  that  real -and- true  data 
certified  tape  cassettes  are  required, 
we  have  found  that  Artec  Inter- 
national has  attractive  prices  — 
especially  in  modest  quantities  —  at 
their  nationwide  branches.  If  readers 
should  desire  Omega  cassettes  in  loca- 
tions where  these  are  not  available, 
our  school  bookstore  will  supply  pur- 
chasing assistance  upon  receipt  of  an 
SASE.  Send  SASE  to:  Resource 
Access  Center,  3010  4th  Avenue 
South,  Minneapolis  MN  55408. 

Richard  B.  Koplow 
Minneapolis  MN 


OH.  HENRY! 


NO  DREDGING 


J 


I  snoke  to  you  one  day  last  year 
when  you  called  Gary  W3DTN 
looking  for  FCC  info  to  publish.  My 
question  to  you  at  the  time  was,  how 
good  are  those  new  code  tapes?  Are 
they  realty  different?  You  said  they 
were  much  better  than  Brand  X  and 
Y,  You  know  —  you  wens  right.  They 
are  good.  Thanks, 

Now  I  have  a  question  for  this  year. 
As  background,  I  have  a  240Z  and  I 
understand  you  push  around  a  2 
yourself,  so  maybe  you  will  be  sym 
pathetic  to  my  problem.  I  want  to  run 
6  and  2,  plus  broadcast,  off  one 
antenna  (hopefully  replace  the  B/C 
antenna  with  a  Larsen}  Thus  far,  1 
have  found  no  understandable  info  on 
splitters,  filters,  matching  units,  etc., 
that  would  help.  As  I  don't  want  to 
clutter  up  an  otherwise  clean  car  with 
multiple  antennas  -  I  need  help.  Any 
chance  you  could  dredge  up  some- 
thing to  publish  on  the  subject? 

Marvin  T.  Storey  WA3RKA 

3212  Cordoba  St. 
Silver  Spring  MD  20904 


No.  —  Wayne. 


COMPUTER  CALL 


Persons  in  the  Huntsville/North 
Alabama  area  interested  in  any  aspect 
of  amateur  or  hobby  computing  are 
invited  to  join  the  North  Alabama 
Computer  Club  (NACCI.  Please  con- 
tact me. 

Or.  Jack  W.  Crenshaw 

1409  Blevins  Gap  Rd.  SE. 

Huntsville  AL  35802 

(205)  -859-7344  or 

(205)883-7973 


I  would  like  to  take  this  oppor- 
tunity to  express  my  pleasure  with  the 
superior  service  provided  by  Henry 
Radio  I  have  had  several  dealings  with 
the  Butler,  Missouri  store  by  mail 
during  the  last  year  and  have  always 
found  their  service  to  be  very  prompt 
and  highly  satisfactory. 

Ken  Morgan  WAS VUZ 
Albuquerque  NM 


ALDELCO  DELIVERS 

You  may  have  received  a  few  letters 
of  complaint  concerning  the  failure  of 
AlrJelco  to  deliver  2N5590  rf  tran 
sisters.  We  had  an  unfortunate  situa- 
tion in  that  we  inadvertently  adver- 
tised the  price  of  this  unit  at  $4.15, 
which  is  below  our  cost.  We  sent  out 
our  entire  stock  of  2N5590s  and 
immediately  ordered  more.  Delivery 
from  the  factory  has  been  held  up  and 
we  hope  to  be  able  to  fill  every  order 
at  the  S4,15  price  in  the  next  few 
days,  even  though  we  Jose  money  on 
every  order  sent  out.  Being  new  in  the 
mail  order  business,  we  are  trying  to 
build  a  reputation  for  good  service 
and  quality  merchandise.  Every  order 
received  is  sent  out  within  48  hours  if 
we  have  the  item  in  stock.  However, 
like  any  other  company,  we  have  our 
problems  like  outbreaks  of  the  flu, 
vacations,  etc,  We  will,  however,  con- 
tinue to  do  our  best  to  serve  our 
customers. 

Alfred  G.  Smith 

Aide  I  co 

Lynhrook  NY 


IN  LOVE 

Okay,  1  cannot  put  it  off  any 
longer:  I  must  write  and  tell  you  how 
much  I  enjoy  73  Magazine.  The  May 
1976  issue  came  recently  and,  as 
usual,  1  quickly  leafed  through  it  and 
noted  all  the  good  articles  1  would 
peruse  at  my  leisure.  Later  I  shall  fold 
down  the  corners  of  those  pages  on 
which  I  find  something  of  special 
interest.  Even  later  I  may  index  every- 
thing, 

l  admit  it  —  I  love  73,  Before  you 
people  get  puffed  up  with  pride, 
though,  there  are  other  magazines  I 
also  enjoy.  In  fact,  the  mai (person 
must  wonder  if  I  do  anything  but  read 
magazines.  Magazines  such  as  The 
Audio  Amateur  (I'm  glad  to  see 
they've  wised  up  and  moved  to  N.hL, 
even  if  it  Is  just  down  the  street  from 
73.  Some  day  I  must  come  to  Peter- 
borough: then  I  can  not  only  visit  73, 
TAAf  and  Old  Colony  Sound;  t  can 
also  drool  over  the  tools  at  Brook- 
stone.  Ah,  heaven  . .  .},  most  of  the 
Popular  Whatevers,  Analog,  Scientific 
American,  Track  &  fiefd  News,  etc* 
However,  so  far  only  73  (and,  yes, 
Wayne)  has  inspired  me  to  think 
about  writing  articles.  I  have  even 
gone  so  far  as  to  jot  down  ideas.  And 
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trm  not  even  a  ham  yet,  although  I'm 
working  on  it,  helped  considerably  by 
your  study  guides  and  code  tapes. 
Keep  up  the  good  work. 

Gordon  J+  DeWitte 
Some  rs  worth  NH 

P,S,  Count  me  among  those  pleased 
and  impressed  with  James  Electronics 
and  S,  D.  Sales,  Both  have  been  great. 


NOBODY  ELSE  WILL 


Today  I  heard  a  story  on  WBBM 
{780  AM  in  Chicago)  which  reported 
that  an  amateur  radio  station  was 
misguiding  aircraft  on  landing  at 
Rome's  airport. 

I  called  the  station  and  complained, 
They  gave  me  the  number  of  Reuters, 
the  source  of  the  story*  The  complete 
story  filed  in  Rome  stated  that 
authorities  believed  the  problem  was 
doe  to  a  terrorist  group.  I  called 
WBBM  back  and  explained  that  they 
should  not  give  incomplete  stories 
when  the  meaning  thereby  is  com 
p lately  changed. 

Both  the  station  and  Reuters  com- 
mented that  I  was  nitpicking.  Not  at 
all.  There  are  now  at  least  3  people  in 
the  news  business  who  now  know  the 
distinction  between  a  terrorist  with  a 
pirate  radio  and  an  amateur  radio 
operator. 

We  have  to  start  somewhere.  If 
amateurs  don't  defend  themselves, 
nobody  else  will 

Keep  stirring  things  up. 

John  Lorenz  WA9RDV/9 
Kankakee  LI- 


AUSTRIAN  WELCOME 


The  Austrian  Radio  Amateur 
Society  (5VSV)  celebrates  its  fiftieth 
anniversary  this  year,  From  June  17th 
until  June  20th,  1976,  there  will  be  a 
large  festivity  at  Krems  an  der  Donau 
(near  the  Wachau,  Lower  Austria},  in 
memory   of   the    foundation   of  the 

-r  m 

OVSV.  We  will  be  most  pleased  to 
we f come  as  many  XYLs.  YLs  and  OM 
from  abroad  as  possible. 

Here  is  a  general  summary: 

Thursday,  17th  of  June:  Approach 
competition  on  144  Mc  to  146  Mc 
from  T  pm  to  6  pm, 

Friday,  18th  of  June:  Foxhunting 
competitions.  Panto  pants  from 
abroad  are  most  welcome.  80m  fox- 
hunting in  the  morning,  2m  fox- 
hunting in  the  afternoon.  In  the 
evening  there  will  be  a  folly  evening 
with  ■"Heurigen"  (new  wine  J  at 
Langenlois. 

Saturday,  19th  of  June:  Sightseeing 
at  Krems.  Opportunity  to  make  a  boat 
trip  on  the  Danube  to  the  famous 
Wachau.  In  the  afternoon:  coach  trip 
to  the  Wachau  and  the  abbey  of  Melk. 
In  the  evening,  a  big  ball  and  distribu 
lion  of  awards  at  the  Stadtsaal  Krems, 
The  military  band  of  the  Niedero* 
sierreich  command  will  play. 


Sunday,  20th  of  June:  Memorial 
ceremony,  speeches  and  symphony 
concert.  Afterwards,  a  cold  buffet. 
Afternoon  and  evening:  farewell  party 
at  Stift  Gottweig  (abbey  of  Gottweig). 

Organization  center:  Parkhotel 
Krems.  Room  reservations  (priced 
between  100  and  350  Austrian 
schillings  J:  Freotdenverkehrsamt 
Krems,  Kunstlerhaus.  WichnerstraBe, 
A-3500  Krems,  Austria. 

To  commemorate  the  fiftieth  anni- 
versary of  the  OVSV,  all  OE  stations 
have  been  authorized  to  use  the  prefix 
OE50  from  the  1st  of  April  yntil  the 
1st  of  July.  During  the  same  time,  a 
special  station  will  operate  with  the 
callsign  OE50/3XKW. 

To  help  with  the  approach,  there 
will  be  some  repeaters  active  on  the 
2m  band,  especially  OE3XHW  (Hohe 
Wand  J  on  R5,  0E3XPA  (St.  Polten) 
on  R8,  OE1XWW  fWien]  on  R6  and  a 
special  repeater,  OE3XSA  (Krems),  on 
R4. 

Panic! pants  from  abroad  will  have 
plenty  of  opportunity  to  meet  many 
Austrian  OM  personally.  We  look  for- 
ward to  an  eyeball  QSO  at  Krems  an 
der  Donau ! 

Dr.  Emmerich  RathOE3RE 
Langenlois,  Austria 
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EXTRA  DOUGH 


How  many  of  you  go  out  and  spend 
$50  or  more  for  a  12  volt  power 
supply  to  run  your  solid  state  two 
meter  rigs?  I  purchased  a  Regency 
HR-2B  without  the  ac  power  supply. 
Next  I  went  around  to  the  local  gas 
stations  until  I  found  a  good  used  12 
vol i  battery  (which  I  only  paid  $1.00 
for).  Then  I  ordered  a  small  trick  Ee 
charger  from  Olson  Radio  for  $1.49.  I 
have  been  running  the  rig  ever  since. 

Also,  this  makes  for  a  nice  emer- 
gency setup  in  case  the  ac  power  goes 
off.  With  the  extra  dough  left  over, 
take  the  XYL  out  for  supper. 

Richard  A.  Little  K9EEH 
Sterling  IL 


LEAN  ON  OTHERS 


: 


William  Cook's  fetter  in  the  May  73 
has  moved  me  to  respond.  My  sym- 
pathy goes  out  to  you.  Bill.  Con- 
strutting  a  transmitter,  receiver,  T-R 
circuit,  or  whatever,  from  scratch  can 
be  an  overwhelming  project  for  the 
beginner. 

I've  built  receivers,  transmitters  and 
test  items  from  magazine  artides,  and 
frequently  departed  from  the  author's 
suggested  parts  layout  because  some 
critical  item  or  other  had  to  be  sub- 
stituted. BUI,  things  are  never  perfect. 
Even  prospective  hams  have  to  make 
trade-offs  and  compromises.  So  you 
might  as  weJI  start  now. 

This  letter  is  written  by  a  §uy  who 
used  to  tnvade  the  junk  heaps  in 
search  of  cast  off  radio  pans.  Once  I 
even     brought     home     a     rubbish- 


contracted  skin  disease.  Many  of  the 
scrounged  parts  ended  up  in  trans 
mitters  used  on  the  air.  You  see, 
money  to  buy  parts  was  kind  of  scarce 
in  those  years. 

My  recommendation  to  you  is  to 
look  for  kindred  souls  in  your  area 
through  Ham  Helps  or  by  listening  on 
75  or  2  meters  and  tracking  hams 
down  from  their  addresses  in  the 
Radio  Amateur's  Call  book  Magazine 
(Sneak  a  look  in  the  Callbook  while 
visiting  a  radio  parts  store  some  time, 
if  it's  too  expensive  to  buy  one.) 

Then  get  acquainted.  Lean  on 
others  for  awhile,  until  you  learn  to 
walk  alone  in  this  tremendous  hobby. 
Maybe  some  day  you  can  become  a 
leader.  Good  luck. 

Paul  L.Schmidt  W9IDP 
Bloomltelti  IN 

P.S.  Your  town  of  Alpena,  Mtch.f  has 
some  30,000  people.  There  should  be 
a  ham  or  two  in  town  who  can  help 
you  get  started. 


SWAPPER 


I'll  be  glad  to  swap  my  time  in 
helping  you  set  up,  program,  debug, 
etc.,  a  microprocessor,  in  exchange  for 
using  or  acquiring  a  system,  the  hard- 
ware. I  have  background  in  systems/ 
programming:  many  systems,  many 
languages,  assembly  and  higher  level 
languages.  Please  contact  me  to  dis- 
cuss situation. 

Toby  JVIaki 

102  Minott  Rd. 

Westminster  MA  01473 

(617)874^5410 


This  is  a  report  on  the  YASME 
operation  during  the  month  of  March 
in  the  Republic  of  Nauru  under  the 
call  C21NL  Approximately  7500 
QSOs  were  made  with  amateurs  in 
116  countries.  While,  at  other  stops  in 
Pacific  areas,  Europe  was  workable 
from  only  a  few  minutes  to  a  very  few 
hours,  from  C21NI  there  were  some 
beautiful  openings  to  Europe.  One 
day  the  band  was  continuously  open 
to  Europe  for  10  hours. 

The  first  QSO  from  C21NI  was 
with  JA5DH  on  1  March  T976.  The 
last  QSO  was  with  UB5JBY  on  25 
March  1976.  Some  T&00  QSOs  were 
made  during  the  last  half  of  the 
ARRL  SS6  DX  competition  and  again 
some  1500  QSOs  were  made  during 
the  last  half  of  the  ARRL  CW  DX 
Competition. 

We  made  arrangements  by  radio  for 
our  next  stop  to  be  YJ8  (New 
Hebrides).  We  had  written  permission 
to  operate  there.  We  had  an  apartment 
rented  there  (from  YJ8DEK  We  had 
our  plane  tickets,  etc,  It  was  impossi- 
ble in  Nauru  to  obtain  a  visa  to 
anyplace,  but  we  had  been  tofd  in  the 
Fiji  Islands  (by  the  French  Charge 
d'Affairsl  that  no  visa  was  required 
for  a  30  day  visit.  We  arrived  safely  in 


Vila,  Mew  Hebrides;  all  of  our  gear 
was  taken  off  the  plane;  people  were 
watting  to  greet  us.  Transportation 
was  waiting  to  take  us  to  our  apart- 
ment. Then  the  blow  struck  t  The 
Head  of  Immigration  (British)  said 
that  we  could  not  enter  the  country 
without  a  visa  and  that  he  would  not 
issue  one  in  Vila.  We  were  ordered  to 
get  back  on  the  plane  that  we  had  just 
left  and  leave  the  country  imme- 
diately. We  protested  and  almost 
refused  to  go  —  however;  there  were 
lots  of  policemen  there  and  it 
appeared  that  we  would  be  either 
forcedly  put  on  the  plane  or  forcedly 
taken  to  jail.  After  holding  up  the 
plane  for  nearly  an  hour,  we  found 
ourselves  and  all  of  our  gear  back  on 
the  plane  bound  for  New  Caledonia. 

Lloyd  Colvm  W6KG 

Irts  Colvm  W6DOD 

Noumea,  New  Caledonia 


THE  MIDAS  TOUCH 


It  is  unfortunate  that  there  are 
those  who  feel  that  criticism  should 
be  expurgated  from  73.  There  are 
many  countries  today  where  criticism 
is  discouraged  and  the  press  contains 
references  to  omniscient  leaders 
whose  infallible  decisions  have  meant 
the  Midas  Touch  to  the  fortunate 
publications  who  are  privileged  to  pay 
taxes  and  make  other  support  (and 
who  might  disappear  if  they  were  to 
voice  any  critical  comments).  I 
suppose  if  I  were  high  on  the  totem 
pole,  J  would  not  like  criticism  either; 
but  criticism  is  good  for  the  pubMc  — 
it  keeps  officials  on  their  toes,  keeps 
people  honest,  and  in  the  long  run  is 
beneficial  to  all  society*  Whereas  I 
may  not  agree  with  editorial  content, 
I  support  a  person's  right  to  that 
opinion  and  his  right  to  publish  it 
That's  the  American  plan[  (And  we 
can  buy  tubes  from  Amperex  and 
RCA!) 

Paul  Schuett  WA6CPP/WA7PEI 

Wallace  CA 


R/Os  NEEDED 


For  benefit  of  any  readers  who  are 
unemployed,  please  place  this  small 
note  somewhere  in  73  "  Radio 
Officers  needed  urgently.  Six  months 
endorsement  program  with  pay  very 
likely." 

D,  Boone 

POB  330 

Valley  Mills  TX  76639 


RACE  RESULTS 


This  past  February  I  wrote  to  you 
complaining  of  the  lateness  of  my  first 
issue  of  73  (l  had  not  received  my 
January  issue  yet)  and  challenged  you 
to  beat  the  ARRL  response  to  a 
similar  complaint  some  years  back 
that   I   made.   Namely,  my  challenge 

Continued  on  page  51 
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FIELD  DAY  WEEKEND 

Since  extra  Field  Day  points  can  be  gained  by  making  contacts  via  the 
OSCAR  satellites,  it  has  been  decided  to  change  the  operating  schedule  of 
OSCAR  6  for  FO  weekend.  In  order  to  keep  the  satellite's  battery  more  fully 
charged,  the  first  three  orbits  of  the  26th  of  June  which  would  normally  be  on 
will  be  kept  off.  The  following  AMSAT  OSCAR  6  orbits  will  be  turned  on  for 
FD  QSQs  (starting  SaL,  June  26,  1976): 

Call  Areas  in  Range 

Northern  W1 ,  2,  3,  8,  9,  0,  7  stales  &  VE,  K  L7,  KH 

Same  as  prevk>ys  orbit 

W 1 ,  2,  3,  8,  9,  0,  VE,  K L7.  northern  W4  &  W7 

AH  states  except  KH6,  all  VE 

Same  as  previous  orbit  [June  27 1 

W5,  6,  7,  8,  9,0,  VE3  8.  KL7 

Wl.2,3,4.8.9,  VE1-4 

All  states  except  W6  &  KH,  VEl  6  &  eastern  VE7 

Ah  states  except  KH6 

AH  states  except  southern  W4 

Northern  W1 ,  2,  3,  8,  9,  0,  7  &  VE,  KL7r  KH6 

W1 ,  2,  3,  8,  K  L7,  VE  &  northern  W9,  fl(  7 

The  uplink  passband  of  OSCAR  6  is  145,90  to  146,00  MHz;  downlink  is 
29.45  to  29.55  MH*.  AMSAT-OSCAR  7  will  be  in  Mode  B  <70cm72m)  on  GMT 
Saturday  June  26.  The  uplink  passband  for  Mode  8  is  432.125  MHz  to  432. 1 75 
MHz,  Downlink  is  145.975  to  145.925  MHz.  OSCAR  Twill  switch  to  Mode  A 
(2m/ 10m)  at  00:00  GMT  on  Sunday,  June  27,  1976.  The  Mode  A  uplink  is 
from  145.85  to  145.95  MHz  and  the  downlink  is  from  29.4  to  29,5  MHz. 
AMSAT-OSCAR  7  will  be  about  27  minutes  behind  its  older  brother  OSCAR  6 
during  the  Field  Day  weekend.  The  MAXIMUM  effective  radiated  power  for 
either  satellite  is  100  Watts.  ERP  equals  the  antenna  gain  times  the  power 
delivered  to  the  antenna 

QRP  TEST 


Otbit 

Eq  Dossing 

Longitude 

Tim*  (GMT} 

W 

1 6906 

10  07 

327,6 

16907 

20:02 

356,4 

16908 

21  57 

25,1 

16909 

23  52 

53.9 

16910 

01:47 

82.6 

16911 

03:42 

111.4 

T6915 

H  22 

2264 

T6916 

T3;17 

25S.1 

16917 

15  12 

283.9 

16918 

17:07 

312,6 

16919 

19:02 

341.4 

16920 

2057 

10.1 

All  users  of  the  70  cm  to  2m  Mode 
B  transponder  of  the  AMSAT  OSCAR 
7  satellite  are  invited  to  participate  in 
a  special  three  day  low  power  CGRPI 
test  which  will  occur  on  June  16,  17 
and  18,  1976.  The  test  will  begin  at 
0000Z,  16  June,  when  the  satellite 
switches  from  Mode  A  to  Mode  B  on 
orbit  -7245.  It  will  be  kept  in  this 
mode  by  AMSAT  telecommand 
stations  located  in  Canada  and 
Australia.  The  final  orbit  of  this  three 
day  test  will  be  =7282  on  Friday, 
June  18. 

All  stations  using  the  transponder 
are  urged  to  run   W  Watts  effective 


radiated  power  or  lower,  and  those 
who  cannot  reduce  power  to  this  level 
are  asked  not  to  transmit  in  the  432 
MHz  uplink  passband,  since  their 
presence  will  reduce  t*ie  effectiveness 
of  the  many  low  power  users  who  will 
participate  m  the  QRP  test.  Signal 
reports  sent  should  include  the  erp 
being  used  (i.e.,  RST  569  erp  £  W),  so 
that  those  listening  can  get  an  idea  of 
how  effective  low  power  can  be  vta 
AMSAT-OSCAR  7  when  the  high 
power  stations  aren't  hogging  most  of 
the  available  power. 

Remember  that  one  Watt  into  a  10 
dB  gain  antenna  system  will  produce 


OSCAR  6 

ORBITAL 
INFORMATION 


Orbit      Dili? 

(J***) 


16960 
16972 
16985 
16997 
17010 
1 7022 
17035 
17047 
17060 
17072 
17085 
17097 
17110 
17122 
17135 
17147 
17160 
17173 
17185 
17198 
17210 
17223 
1723B 
17248 
17260 
17273 
17285 
17298 
17310 
17323 
17335 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time 
(GMTI 

0136  49 
0036  45 
0131  41 

0031:37 

0126:33 

0026  29 

0121  24 

0021:20 

01T6:16 

0016.12 

0111:08 

0011:04 

0105:59 

0005:55 

0100:51 

0000.47 

0055:43 

0150:38 

0060  34 

0145:30 

0045:26 

0140:22 

0040:18 

0135:13 

003509 

0130:05 

0030:01 

0124:57 

0024:53 

0119:49 

0019:45 


Longitude 
of  Eij 
Cuming 

80.1 

66,1 

7&S 

63.8 

776 

62.6 

76,3 

61.3 

75.1 

60.1 

738 

68.8 

72,6 

57.6 

71  3 

563 

70.1 

838 

68.8 

82,6 

67,5 

81,3 

66.3 

800 

650 

78.8 

63.8 

77.5 

625 

763 

61.3 


W 


the  maximum  recommended  10  Watts 
effective  radiated  power.  If  an  exciter 
runs  10  Watts  or  more  output,  a  half 
wave  dipole  will  be  a  big  enough 
antenna  to  use,  and,  if  more  attenua- 
tion is  needed  to  reduce  the  erpr  an 
old  piece  of  lossy  coaxial  cable  can  be 


Otbit 


Mod 

A 
B 
A 
B 
A 
B 


7433 

7446 

7459 

7471 

7484 

7496 


AX  7509 

B  7521 

A  7534 

B  7546 

A  7559 

B  7571 

A  7584 

BX  7596 

A  7609 

B  7621 

A  7634 

B  7646 

A  7659 

B  7671 

AX  7684 

B  7697 

A  7709 

B  7722 

A  7734 

B  7747 

A  7759 

BX  7772 

A  7784 

B  7797 

A  7B09 
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ORBITAL 

INFORMATION 


Ban 

(July) 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
If 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time 
(GWTr 

000602 

0100;  19 

0154  36 

0053: 56 

0148:13 

0047:33 

0141:50 

0041:10 

0135:27 

0034:48 

0129:05 

0028:25 

0122:42 

002202 

0116:19 

0015:39 

010956 

0OO9,17 

0103  34 

000254 

0057:11 

0151:28 

0050:48 

0145:05 

0044:25 

0138:42 

0038:03 

0132:20 

0031:48 

0125:57 

0025:17 


Longitude 
of  Eq 
Closing   V 

51.3 

78.4 

63.3 

76.9 

61.7 

75.3 

60  T 

73.7 

58.5 

72.1 

56.9 

70.5 

55.3 

68.9 

53.7 

67.3 

52,1 

65.7 

50.5 

64.1 

77.7 

62.5 

76.1 

60.9 

74,5 

59.3 

729 

57.7 

71,3 

56.1 


added  to  the  existing  transmission 
line,  It  doesn't  really  matter  how  the 
10  Watts  erp  is  achieved.  The  impor- 
tant thing  is  to  run  QRP  for  the  three 
day  test  and  send  the  results  along 
with  a  station  description  to  AMSAT, 
PO  Box  27,  Washington  DC. 


M  rcro  p  r  ocessor  >PA  icr  o- 
programmg  Handbook 
by  Br  ice  Ward 
293  pp.,  S6.95, 
The   economic   advantages  of   the 
microprocessor,   or   "computer   on   a 
chip/*  have  made  them  a  popular  and 
commonplace  device   in   many   com 
merciai    and    industrial   applications. 
The  prolific  use  of  microprocessors  is 
bringing  this  technology  to  any  for- 
ward-thinking person.  As  one  becomes 
more  familiar  with  the  capabilities  of 
microprocessors,     his     imagination 
devises  applications, 


Mi  crop  to  C£  SSO  f/Mic^oprogr^ming 
f-tenetbook  provides  a  coherent  intro- 
duetto n  to  the  world  of  micropro- 
cessing. This  readable  text  examines 
the  vocabulary,  architecture,  memory 
systems,  machine  language,  and 
assembler  language  of  this  exciting 
new  technology.  It  provides  valuable 
insight  for  the  student  or  hobbyist 
interested  in  automation,  electronics, 
or  small  computer  applications,  the 
engineer  or  technician  who  may  be 
familiar  with  one  microprocessor  but 
would  tike  to  sample  other  architec- 
tures and  their  capabilities,  and  the 


business  manager  whose  product 
could  be  improved  by  the  incorpora- 
tion of  a  microprocessor  or  who 
would  tike  to  be  more  familiar  with 
the  devices  his  staff  is  using. 

M  tc  ropro  ce  s$  o  r/Micraprograming 
Handbook  is  more  of  an  introductory 
text  on  4  and  8  bit  microprocessors 
than  a  thorough  handbook.  Although 
there  are  more  than  40  manufacturers 
of  these  devices,  this  text  discusses  the 
Motorola  6800  and  draws  heavily  on 
the  Intel  4040  and  8080  devices. 
Reference  is  made  to  2  and  16  bil 
devices,  but  little  information  is  pro- 
vided. 

As  a  text,  it  provides  a  sweeping 
view  of  the  topic  with  enough  detail 
to  obtain  a  thorough  understanding  of 
several  specific  uPs.  The  devices 
detailed  in  this  text  are  among  the 
most  popular  used  today.  Its  general 
ease  of  reading,  along  with  helpful 
appendices  for  Abbreviations,  Term- 
inology, Manufacturers,  and  Support 
Chip  Sets,  provides  valuable  footing 
for  amateurs  and  professionals  inter- 
ested in  knowing  more  about  these 
devices, 


Electronic  Conversions, 

Symbols  &  Formulas 

by  Rufus  P.  Turner, 

Tab  ^7S0,  224  pp.,  S4.95. 

This  rather  inclusive  reference 
includes  practically  every  formula  that 
an  electronic  hobbyist  would  need  for 
any  use.  Basic  mathematical  laws, 
functions,  formulas  and  constants  are 
presented,  followed  by  fundamental 
and  useful  electronic  design  formulas. 

Circuit  design  is  usually  accom- 
plished in  one  of  two  ways  —  the 
amateur's  way  (cut  and  try)  and  the 
engineer's  way  (figure  it  out  first  J. 
With  this  compendium  of  the  needed 
data,  the  engineer's  way  isn't  so  hard 
after  all,  thanks  to  calculators. 
Wonder  how  to  design  that  bandpass 
filter  or  wind  that  coil?  Do  the  abbre- 
viations fco  and  hQe  confuse  you? 
They,  with  all  other  common  elec- 
tronic abbreviations,  are  there. 
Wonder  how  to  convert  Maxwells  to 
Webers  or  footpounds  to  kilogram- 
meters?  These  and  other  conversions, 
common  and  obscure,  are  compiled. 

Let's  face  it  Most  of  us  don't 
remember  those  formulas  we  saw  on 


IS 


our  license  exams,  except  the  easiest. 
If  you  should  need  them,  here  they  aM 
are.  It  practically  makes  electronics 
math  look  easy. 

Op  Amp  Circuit  Design 

&  Applications 

by  Joseph  Car* 

Tab  Books  -787, 

Blue  Ridge  Summit  PA. 

282  pp.,  S6.B5. 

The  most  popular  and  useful  device 
to  emerge  from  the  development  of 
linear  ICs  is  the  operational  amplifier. 
Their  versatility  is  amazing,  as  they 
are    an    inexpensive  and   convenient 


approximation  of  the  "perfect"  ampli- 
fier. 

This  new  book  brings  together  the 
theory  and  circuitry  needed  to  apply 
op  amps  to  a  wide  range  of  applica- 
tions. After  a  thorough,  well 
illustrated  description  of  op  amp 
basics,  applications  are  presented  for 
use  in  computation,  test  equipment, 
active  filters,  power  supplies  and 
more.  There's  not  much  you  can't  do, 
it  seems,  with  today's  op  amps. 

Besides  the  conventional  op  amps, 
exotic  and  newer  devices  are  also 
covered,  keeping  the  circuit  designer 
up  to  date.  Anyone  with  an  interest  in 


designing  or  building  audio,  power 
supply,  instrumentation  or  other 
linear  circuitry  would  do  well  to  read 
this  book. 

Build- It  Book  of  Miniature  Test 
&  Measurement  Instruments 

by  Robert  P.  Haviland 
Tab -792,  23S  pp.,  $4.95. 
Here  is  a  complete  guidebook  for 
the  construction  of  a  wide  range  of 
test  instruments.  None  of  them  is 
expensive  to  build,  and  all  are  com- 
pact and  modern. 

Complete  instructions  are  given  for 
all   of  the  devices,  including  printed 


circuit  layouts  and  parts  lists.  There 
are  also  chapters  on  general  construe 
lion  practices,  to  help  your  projects 
look  professional.  Newcomers  to  con- 
struction would  do  well  with  this 
hook,  as  it  is  not  written  exclusively 
for  the  expert.  Experts  will  still  find 
use  for  the  gear,  though, 

Included  are  RCL  bridges,  audio 
signal  generators,  general  purpose  test 
amplifiers,  a  Q meter,  sound  level 
meter,  and  digital  counter.  And  there 
are  more  circuits  than  that.  Fifty 
measurement  functions  are  possible 
with  the  devices  described,  and  that's 
not  bad  for  S4.95! 


FLUSHING  MY 
JUNE  5 

The  Third  Annual  Hall  of  Science 
Radio  Club  auction  and  (lea  market 
will  be  held  Saturday,  June  5  at 
World's  Fairgrounds,  Flushing.  I_l. 
Admission  Si  .00,  sellers  $2.00.  No 
sellers  commission  but  10%  fee  on 
auctioned  items.  Zoo,  boating, 
children's  farm,  art  and  science 
museums  adjacent.  Field  Day  goodies 
galore.  For  more  information  write: 
Box  1032,  Flushing  NY  1 1352. 

HUNTINGTON  WV 
JUNE  6 

The  Tri- State  Amateur  Radio  Asso 
ciation  {TAR A)  14th  Annual  Hamfest 
will  be  held  Sunday.  June  6th  at 
11:30  am  at  Camden  Park,  Rt.  60 
West,  Huntington  WV.  Talk-in 
W8VA/8  146.04.64,  lfr.76.  and 
.34-,94<  For  more  information  and 
tickets  write  to:  TAR  A.  PO  Box 
1295.  Huntington  WV  25715, 

WJNFIELDPA 
JUNE  6 

The  Pen  n  Central  Bicentennial 
Hamfest  wilt  be  held  Sunday,  June  6 
at  the  Union  Township  Volunteer 
Firegrounds.  W infield  PA,  11  miles 
south  of  1-80  on  Route  15.  Contests, 
auction,  flea  market  —  start  at  noon, 
Registration  $2;  XYL.  children  free, 
free  parking.  Contact  W3GPR. 

BELLEVILLE  Ml 
JUNE  6 

The  Southeastern  Michigan  Ama- 
teur Radio  Hamfest  will  be  held  Sun- 
day, June  6,  !976f  from  6  am  till  4 
pmp  at  the  Wayne  County  Fair- 
grounds, Belleville,  Michigan,  20 
minutes  from  Detroit,  10  minutes 
from  Ann  Arbor.  1 94  at  Belleville 
Road  Exit,  Featuring:  indoor  exhibits. 
swap  and  shop,  trunk  sales,  food  and 
refreshments,  camping  space  adjacent 


to  fairgrounds  available  at  a  nominal 
free,  and  hotel  and  motel  reservations 
will  be  available.  5  major  prizes. 
Tickets  S2  advance,  $2. 50  at  gate.  For 
more  information  and  tickets  write 
to  Hamfest,  Box  1976.  Belleville  Mi 
48111.  Talk  in  37/97  rot  -  52  sim- 
plex. Sponsored  by:  A.R.FLO.W, 
Repeater  Inc.,  WR8ADH, 

OLD  WEST8URY  NY 
JUNE  6 

The  Electronic  Flea  Market  spon 
sored  by  L.I.  MobiEe  Amateur  Radio 
Club  (LIMARCI  will  be  held  Sunday. 
June  6,  1976  from  9am  to  4  pm  (rain 
date:  June  20)  at  the  N.Y.  Institute  of 
Technology,  Rte.  25A  and  Whitney 
Lane.  Admission  $1  per  buyer;  S2  per 
space  seller.  For  additional  in  forma- 
tion call  W2KPQ  (5TS)  93&5661. 
Talk-in  on  25/85. 

P1SCATAWAY  NJ 
JUNE  6 
The  Tri-County  Radio  Association 
Inc.,  flea  market  will  be  held  June  6, 
1976  at   Nick's  Grove,   318  William 
Street,   Piscataway   NX  Opens  at  10 
am,    admission    S1r    tables    S4,    half 
lafcHes  S2.  Door  prizes.  Talk-in  146.52, 
147:855/147.255.    For  further  infor 
mation  call  (201)  725-0778  or  1201} 
752-4307    or    write:    PO    Box    412, 
Scotch  Plains  NJ  07076. 

MANASSAS  VA 
JUNE  6 

The  Ole  Virginia  Harm  A.R.C.  is 
sponsoring  its  second  annual  Mid 
Atlantic  area  "Quality*1  Hamfest  for 
Sunday,  June  6,  1976,  at  the  Prince 
William  County  Fairgrounds,  Route 
234,  %  mile  south  of  Manassas,  Va. 
Directions:  take  1-95  to  Route  234  at 
Dumfries,  Va,,  or  1-66  to  the  Manassas 
exit,  then  south  on  Route  234. 
Talk-in  on  146.37  97,  147.84-24  and 
146-52  simplex.  Featuring  —  large 
display    and   exhibit   area,    electronic 


flea  market;  and  door  prizes,  For 
more  information  and  advanced  regis- 
trations write  to:  WA4GVX,  1708 
Sharp  Drive,  Woodbridge  VA  22191. 

PRINCETON  IL 
JUNE  6 

The  Starved  Rock  Radio  Club  Ham- 
fest will  be  held  June  6  at  the  Bureau 
County  Fairgrounds,  Princeton, 
Illinois,  same  place  as  last  year.  Free 
coffee  and  doughnuts  from  10  to 
10:30  am,  Camping  and  trailer  space 
on  a  first  come  first  served  basis  for  a 
nominal  fee.  Official  dedication  of 
Starved  Rock  Repeater  by  ARRL 
officials.  Advance  registration,  SI. 50 
until  May  20,  after  that/or  at  gate 
S2.00.  For  more  complete  m forma- 
tion, motel  list,  maps,  etc.,  furnish 
long  SASE,  For  reply,  write;  Starved 
Rock  Radio  Club  W9IV1KS,  RFD  #1, 
Box  171,  Oglesby  IL  61348.  (815) 
667  4614. 

SHAKER  HEIGHTS  OH 
JUNE  11  13 

The  Midwest  Affiliation  of  Com- 
puter Clubs  (M.A.C.C.)  is  sponsoring 
the  first  annual  Midwest  Regional 
Computer  Conference  at  Cleveland  in 
June,  1976. 

The  event  is  being  hosted  by  the 
Cleveland  Digital  Group  and  will  take 
place  in  Shaker  Heights,  Ohio  at  the 
Stouffer  Somerset  Inn,  3550  North- 
field  Road.  Dates  are  June  11,  12,  and 
13.  Tickets  are  S2.00  in  advance  and 
refreshments  will  be  available. 

The  event  will  have  a  Trade  Show 
type  format  with  each  manufacturer 
having  a  booth  or  booths  for  his  own 
use.  Additional  demonstrations,  tech 
nical  sessions,  games  I  such  as  Star 
Trekl,  etc.,  will  be  going  on  almost 
continuously.  We  are  planning  on  a 
rather  large  fiea  market  and,  of 
course,  program  duplication,  copying 
and  media  conversion  facilities  will  be 
available. 

Mote  complete  information  and 
tickets  can  be  obtained  by  writing  to: 
The  Midwest  Affiliation  of  Computer 
Clubs,  PO  Box  83,  BrecksvHle  OH 
44141, 

SIOUX  FALLS  SD 
JUNE  12-13 

The  Sioux  Falls  Amateur  Radio 
Club.  Inc.  and  the  Sioux  Valley 
Repeater  Association,  Inc,  will  hold 
the  1976  South  Dakota  Ham  Picnic  in 


Sioux  Falls  on  June  12  and  13  at  the 
Sioux  Empire  Fairgrounds  on  Sioux 
Falls'  west  side,  %  mile  east  of  Inter- 
state 29  and  the  t2th  Street  off  ramp 

-  follow  the  "GSY"  signs,  A  talk- in 
will  be  on  3950  kHz  by  the 
S,f\A.R.C.  Club  station,  W0ZWY. 
Members  of  the  S.V-R.A.  will  provide 
information  and  assistance  on  the 
WR0ACK  16/76  repeater  For  further 
information,  please  send  an  SASE  to 
Sioux  Falls  Amateur  Radio  Club,  PO 
Box  91,  Sioux  Falls  SD  57101. 

ATLANTA  GA 
JUNE  12  13 
The  ARRL  Southeastern  Division 
Convention  and  the  Atlanta  Ham- 
Festival  1976  will  be  held  on  June 
12-1 3th  at  Dunfey's  Royal  Coach 
Motor  Hotel,  1-75  at  Howell  Mill 
Road,  Atlanta  GA,  Special  Ham- 
Festival  rates  of  SI  6  single,  S21 
double  are  in  effect.  Individual  regis- 
iratbn  is  $3  in  advance,  S4  at  door; 
family  registration  $5  in  advance,  $6 
at  door,  Flea  market  spaces  lout- 
doors)  are  $5  each,  first  come,  first 
served.  For  more  information  and 
pre-registration  forms,  write:  Atlanta 
HamFestival  1976,  53  Old  Stone  Mill 
Road,  Marietta  GA  30062  or  tele- 
phone area  (404)  971-HAMS  day  or 
night. 

ARNOLO  MO 

JUNE  13 

The  Maryland  Mobi leers  Amateur 
Radio  Club  will  hold  its  Sixth  Annual 
Hamfest  on  Sunday,  June  13,  1976  at 
Anne  Arundel  Community  College, 
Arnold,  Maryland.  Gates  open  at  0 
am.  Registration:  S2.  Tailgaters:  S3 
plus  registration  fee.  Drawings  to  be 
held  at  3  pm.  First  prize:  S200 
Savings  Bond*  Taik-irts  on  146. 10/. 70 

-  146,52-146.16/,  76, 

WILLOW  SPRINGS  IL 
JUNE  13 

The  19th  Annual  ABC  Hamfest  will 
be  held  Sunday,  June  13.  1976  spon- 
sored by  the  Six  Meter  Club  of 
Chicago,  Inc.  Located  southwest  of 
Chicago  at  Santa  Fe  Park,  91st  and 
Wolf  Road,  Willow  Springs  IL, 
Advance  registration  Si. SO;  at  the 
gate  S2.00.  Large  swap  row,  picnic 
grounds,  AFMARS  meeting,  refresh- 
ments, Advance  tickets  from  Don 
Marquardt  K9SOA.  PO  Box  79,  Lyons 
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I L  60534  or  any  club  member.  Talk  in 
on  146.94  FM  or  WR9ABC  37-97 
[PL2AK 

GRANITE  CITY  1L 
JUNE  13 
The  Egyptian  Radio  Club,  Inc., 
W9AIU  Hamfest  will  be  held  Sunday, 
June  13,  1976  at  the  dub  house 
located  north  of  Granite  City,  Illinois, 
%  mile  south  of  the  Old  Chain  of 
Bocks  Cans  I  Bridge.  Swapper  Row, 
games  for  the  kiddies,  lunch  served, 
cold  drinks,  ladies*  white  elephant  sale 
and  Bingo.  Talk-in  on  AF9ACA 
146.76.  Admission  free. 

AKRON  OH 
JUNE  20 

The  Goodyear  Amateur  Radio  Club 
WA8UXP  of  Akron,  Ohio  will  hold 
their  9th  Annual  Fathers'  Day  (Mani- 
fest Picnic),  on  June  20,  1976,  at 
Wingfoot  Lake  Park  located  east  of 
Akron,  Ohio,  one  mile  west  of 
SuffieldP  Ohio,  on  County  Rd+  *S7 
and  near  County  Rd.  ^43.  Huge  fiea 
market,  displays,  swap  and  shop, 
prizes  on  the  hour,  picnic  tables  avail- 
able. Adult  and  children's  play  area  all 
day.  Join  us  for  an  enjoyable  day  of 
entertainment.  Hours:  10  am  to  6  pm. 
Family  admission  $2  prepaid;  S2.5Q  at 
gate.  For  details,  tickets,  map  and 
program,  write  to  Fioyd  T.  Gilbert 
WB8ALK,  1976  Newdale  Ave., 
Akron,  Ohio  44320. 

SCHEREVILLE  IN 
JUNE  20 

The  Midwest  Repeater  Association 
with  the  Indiana  Dunes  Amateur 
Radio  Ctub's  Hamfest  will  be  held 
June  20,  1976  at  the  Lake  Hills  Senior 
Citizens'  Picnic  Grove,  8100  Austin 
Road,  Schereville  IN,  from  S  am  to  5 
pm.  Food,  drinks,  door  prizes,  etc. 
Talk  in  146,31-91  (WR9ADK)  or  .94, 
.52.  Tickets  or  more  Information  send 
SASE  to  I.D.A.R.C,  ?0  Box  5,  Dyer, 
Indiana  46311, 

HONOLULU  HI 
JULY  3-4 

The  Honolulu  Amateur  Radio  Club 
will  hold  its  Hamfest/Swapmeet  on 
July  3  and  4,  1976.  The  Swapmeet 
will  be  held  on  the  grounds  of  the 
Kaimuki  High  School,  2707  Kairnuki 
Avenue,  Honolulu,  between  the  hours 
of  0800  am  and  3  pm.  Charges  per 
stall  will  be  S2.  The  Hidden  Trans- 
mitter Hunt  will  start  at  0900  am  on  4 
July  1976.  The  transmitter  will 
operate  on  146.52  MHz.  Participants 
will  meet  at  the  Pancake  House,  Ala 
Moana  Center,  Honolulu,  prior  to 
0900  am  for  contest  instructions. 
Registration  fee  wilt  be  S1  per  vehicle. 
Prizes  will  be  awarded  to  the  top  3 
winners,  For  additional  information 
and  participation  in  the  HARC  Ham- 
fest/Swapmeet, write:  George  Still 
man  KH6AN,  PO  Box  7111,  Hono- 
lulu, Hawaii  96821. 

DUNSEITH  ND 
JULY  10-11 

Ttie  13th  Annual  International 
Hamfest  is  scheduled  for  July  10  and 


11,  1976  at  the  International  Peace 
Garden  between  DunseithJ  North 
Dakota  and  Boissevain,  Manitoba, 
Many  prizes  to  be  won.  For  more 
information  write:  Craig  R,  Schmidt 
WB0GFZ,  Co-Chairman,  1976  Ham- 
fest. Reed  Hall  ^302,  North  Dakota 
State  University,  Fargo  ND  58102 

SANTA  MARIA  CA 
JULY  11 

The  Satellite  Amateur  Radio  Club 
is  sponsoring  the  Santa  Maria  Amateur 
Radio  Picnic  And  Swapfest  to  be  held 
on  Sunday,  July  11th,  1976, 
beginning  at  12  noon  at  the 
Newlove  Union  Oil  Picnic  Grounds 
on  Orcutt  Hill.  Watch  for  the  signs 
marking  the  tumoff,  1  mi.  south  of 
Clark  Ave.  on  US  101.  Talk-in  will  be 
on  146.52  and  7280  kHz. 

The  highlight  of  the  event  is  the 
Santa  Maria  style  barbecue,  to  be 
served  at  2:30  pm.  Ail  the  meat,  salad, 
beans,  bread  and  salsa  that  you  can 
eat.  Soft  drinks  will  be  available,  but 
bring  your  own  beer. 

The  main  door  prize  is  a  Tempo 
One  80-100  meter  transceiver.  Other 
prizes,  too.  Swap  tables  available  at 
S3. 00  each. 

The  meal  alone  is  well  worth  the 
drive  from  L*A.  or  the  central  valley. 
Tickets  are  only  S5.00  for 
adults'S2.50  under  12,  and  can  be 
obtained  by  sending  a  check  made  out 
to  Santa  Maria  Swapfest,  Route  1, 
Box  55 A,  Santa  Maria  CA  93454. 

Please  obtain  tickets  in  advance  so 
that  enough  meat  can  be  ordered. 

CHARLESTON  SC 
JULY  11 

The  Charles  Towne  Hamfest  will  be 
held  at  the  Gaitlard  Municipal  Audi 
torium  on  Sunday,  July  11,  1976,  in 
Charleston  SC.  Registration  is  $2, 
which  includes  a  door  prize  ticket. 
Activities  include  an  indoor  flea 
market,  displays,  home  brew  contest, 
CW  copying  contest,  historic  tours, 
and  a  special  program  on  the  Marconi 
Wells  Fleet  Wireiess  Station.  Saturday 
activities  include  QCWA,  MARS.  S.C. 
SSB  Net  Banquet,  and  a  hidden  xmlr 
hunt.  Talk- in  on  34/94  and  3915.  For 
further  information  write  —  Charles 
To  woe  Hamfest,  Box  4555.  Charles- 
ton SC  29405  or  check  into  the  S.C. 
SSB  net  on  3915  at  7  pm  meal  time. 

PORTAGE  IN 
JULY  IS 
The  Lake  County  Amateur  Radio 
Club's  2nd  annual  hamfest  is  July  18 
at  the  Issae  Walton  League  tn  Portage, 
Indiana.  Take  I  94  to  Ind.  249  exit. 
then  north  on  Ind.  249  %  mtte. 
Tickets  SI  .50  advance,  $2.00  at  gate. 
Write:  Herbert  S,  Brier  W9 EG Q,  409 
S.  14th  St.,  Chesterton,  Indiana 
46304. 

TERRE  HAUTE  IN 
JULY  IB 
Turkey  Run  Hamfest  has  MOVED  I 
New  location  is  the  Vigo  County 
Fairgrounds  on  Highway  41  just 
South  of  Terra  Haute,  There  will  be 
prizes  galore,  lots  of  fiea  market  space 


bri 


There  is  resistance  growing  in  some 
quarters  to  the  ARRL  repealer  coor- 
dination plan.  Many  amateur*  con- 
sider the  precedent  dangerous;  there 
have  been  few  repeater  wars  laieiy  and 
they  tend  to  get  settled  without 
outside  intervention.  In  the  most 
notorious  case  of  the  past  year,  the 
party  causing  the  trouble  JK4LSP}  is 
the  ARRL  recognized  coordinator  for 
Tennessee,  though  the  offended 
repeater  is  En  North  Carolina  —  whose 
own  -coordinator  considers  K4LSPJs 
lii-havior  improper. 

This  year's  ITU  commemoration  in 
May  should  see  the  first  of  the  "N" 
group  callsigns  for  domestic  use.  Calls 
like  N621TU  and  N38ITU  are  being 
assigned,  as  well  as  the  "more  conven- 
tional" ITU  calls  like  KQ3ITU,  Its 
not  rare  DX,  just  special  events  calls  in 
the  United  States.  While  any  licensee 
can  request  an  ITU  call,  participation 
is  somewhat  limited  by  the  S29 
special  license  fee. 

A  'point  of  sale"  CB  licensing 
system  is  now  going  into  operation.  A 
form  that  comes  with  every  new  radio 
will  permit  self-assignment  of  a  tern 
porary  callsign,  that  will  become 
effective  upon  mailing  the  application 
(with  fee)  to  the  FCC,  The  postal 
receipt  will  validate  the  authorization. 

Hopefully  this  system  will  help,  not 
hinder,  the  FCC's  attempts  to  reduce 
the  licensing  delays  in  the  Amateur 
Service.  While  Novice  licenses  are 
being  processed  in  about  two  months, 


some  are  taking  longer  and  the  per- 
centage of  tost  applications  n  still 
high. 

The  FCC  has  ruled  that  the  tale- 
phone  companies  may  no  longer  pro 
hibit  interconnection  of  privately 
purchased  equipment  to  the  phone 
system.  As  of  May  1.  you  could  attach 
privately  owned  telephones  and 
similar  non-hostile  devices  to  your 
telephone  line  without  paying  a 
special  rate  for  an  interconnect 
coupler. 

Certain  "amateur"  equipment  com- 
panies are  doing  a  big  business  in  sales 
Of  HF  SSB  equipment  to  the  27  MHz 
"HF"  operators,  who  operate  from 
27.3  to  the  bottom  of  ten  meters.  The 
current  published  roster  of  HF  Inter 
national  members  lists  about  40.000 
names;  bootleg  registration  "calls"  are 
now  well  into  the  "HFC**  feries. 
Cunent  amateur  worry  is  that  the 
220  MHz  synthesized  CB  trans 
ceiver"  advertised  by  National  Radio 
Institute  in  other  ham  magazines  wHl 
become  popular  among  CBers  —  even 
though  220  MHz  CB  is  a  dead  issue 

Lloyd  {W6KGJ  and  his  (W6DODJ 
Colvin  have  been  cruising  the  South 
Pacific  on  a  YASME  Foundation 
DXpedition.  After  their  successful 
C21NI  operation  on  Nauru,  they  went 
to  YiS,  Mew  Hebrides,  where  they 
were  denied  entry  because  they  didn't 
have  a  visa  —  they  had  been  told  that 
they  didn't  need  one,  They  had  to 
move  an  to  New  Caledonia, 


under  a  roof,  XYL  Bingo,  and  plenty 
of  overnight  camping  will  be  available. 
Presale  tickets  are  available  4  for  $5  or 
$1,75  ea.  At  the  gate  3  for  $5  or  $2 
ea.  For  further  information  or  tickets 
write  to  Wabash  Valley  Amateur 
Radio  Assn.,  P.O.  Bo*  81.  Terre 
Haute  IN  47303. 

SLATER  MO 
JULY  24-25 

The  Antique  Aircraft  and  Amateur 
Radio  Show  will  be  held  Saturday  and 
Sunday,  July  24  and  25,  1976  at  the 
Slater  Memorial  Airports  Registration 
SI  in  advance:  $1.50  at  the  door. 
Buffalo  burger  feed  Saturday  night 
and  Sunday  noon.  Talk -in  3963  kHi, 
146.94  and  146.287,88,  For  addi 
tional  information  and  advance  tickets 
write  Dale  Beilsmith  vVOKNF,  807 
North  Broadway,  Slater  MO  65349, 
(8161  529  2173. 

CROSSVILLE  TN 
JULY  24-25 

The  Oak  Ridge  Amateur  Radio 
Club,  Inc.,  Annual  Crossville  Hamfest 
will  be  held  in  Crossville  TN  on  July 
2425,  1976  at  the  Cumberland 
County  Fairgrounds,  Technical 
forums  will  be  at  the  Holiday  Inn  on 


July  24  and  the  banquet  will  be  at 
Holiday  Hills  Country  Club  on  Satur- 
day night  with  a  Breeder  Reactor 
Program  planned,  Sunday,  July  25r 
features  a  picnic,  flea  market,  raff le  of 
many  valuable  prizes,  and  JP eyeball! rig 
your  friends"  at  the  fairgrounds. 

CANTON  OH 
JULY  25 

The  Tusco  Amateur  Radio  Club 
and  the  Canton  Amateur  Radio  Clubs 
are  holding  their  Second  Hall  of  Fame 
Hamfest  on  July  25,  1976.  It  will  be 
held  at  the  Stark  County  Fairgrounds, 
Canton,  Ohio.  This  weekend,  by  the 
way,  is  the  weekend  of  the  National 
Pro  Football  Hall  of  Fame  Football 
Game  and  Parade. 

FLAGSTAFF  AZ 
JULY  30- AUG  1 
The  Ft.  Tuthill  Hamfest  wilf  be 
held  July  30  31  and  August  1  at 
Flagstaff,  Arizona  at  Coconino 
County  Fairgrounds  across  117  from 
airport,  R-V  and  tent  camping.  Three 
days  in  the  tall  cool  pines.  Swapmeet, 
tech  sessions,  contests,  prizes,  pot 
luck;  and  exhibits.  Talk-in  146.22/82, 
146.34/94,  146.52  and  3992  kHz, 

Continued  on  page  156 
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Amy  Cain  WB4FDQ 
2306  South  Ruffner  Road 
Melbourne   FL   32901 


Handy  Dandy  Soldering  Iron 

Cooler  Offer 


Hey  baby,  how  does  that 
title  grab  you?  If  you 
tire  at  all  like  me  (and  you 
must  be  something  like  me  or 
you  wouldn't  be  reading  this 
article,  let  alone  the  maga- 
zine), you  enjoy  finding  solu- 
tions to  the  nagging  little 
everyday  problems  found  in 
our  favorite  hobby.  The 
gadget  in  the  photographs  is 
my  solution  to  a  little 
problem  that  has  bugged  me 
for  years.  I  am  sure  that  there 
are  many  of  you  who  have 
been  faced  with  the  same 
irksome  situation:  what  to  do 
with  the  mini-iron  that  you 
need  for  working  on  tran- 
sistors and  ICs,  when  the 
damn  thing  is  up  to  working 
temperature  and  you  need 
the  hand  to  do  something 
else. 

In  other  words,  where  can 
you  put  it  down?  Like  you, 
I've    tried    ashtrays,   saucers, 


US  VAC  =0= 


t»*0£-9OOV     Sft  DIODES 
Si  -    SPST   TOGGLE   SWITCH 
5*-  DPDT  ROTARY   SWITCH 
S3,S4-  SPDT  MICRGSWiTCHES 
BJUVGED-  WIRED  IN  NORMAL    OH 
POSTTlflM  M  THAT  WEIGHT  OF 
mO*l  TURNS  TH£ig*OF¥' 


boards  with  nails,  etc.  Well,  I 
finally  decided  to  do  some- 
thing about  it,  and  I  don't 
mean  buy  a  factory -made 
stand.  Oh,  I  could  have  done 
it  that  way  but  for  two 
reasons,  First,  Tm  cheap! 
(Besides,  it's  more  fun 
figuring  it  out  for  yourself.) 
Second,  the  factory-built 
stands  only  give  you  a  place 
to  put  the  pesky  iron  down, 
and  I  figured  that  if  I  was 
going  to  build  a  holder,  I 
mi^hl  just  as  well  build  one 
that  controlled  the  tempera- 
ture of  the  iron  as  well.  As 
you  may  have  guessed  by 
now,  I'm  one  of  those  lazy 
guys  who  never  buys  what  he 

can  build,  and  never  builds  a 
gadget  to  do  one  job  if  ii  can 
be  made  to  do  more. 

A  quick  look  at  the  photos 
will  show  that  this  is  a  project 
built  one  hundred  percent 
from  genuine  junk  box  parts. 


*C  OUT  TO 
£&LD£A1NG 

PEMCIL 


f%  /.  DIr  D2  -  300  V  3 A  diodes;  SI  -  SPST Toggle  switch; 
S2  —  2PDT  rotary  switch;  S3f  $4  —  SPDT  microswitches 

gang-wired  in  normal  ON  position  so  that  weight  of  iron  turns 
them  off. 


and  not  the  kind  you  have  to 
buy.  The  base  is  an  old 
3,,x5J'x2"  steel  black  crackle 
finished  (at  least  it  used  to 
be)  box  that  had  been  used 
for  at  least  five  or  six  other 
projects  before  finally  finding 
respectability  as  the  center- 
piece    of     the     workbench. 


Large  green  and  red  jeweled 
pilot  lights  of  the  714  W  115 
V  type  are  used  in  the  top  to 
show  that  the  device  is  on 
(green),  and  that  the 
soldering  iron  is  on  high  heat 
(red),  when  it  is  withdrawn 
from  the  cradle.  1  didn't 
really   need  the  lights,  but  I 


i 
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have  a  lot  of  them  and  they 
filled  up  two  holes  in  the  lop 
of  the  box  that  needed  filling. 
The  cradle  for  the  iron  is 
made  from  scrap  aluminum, 
and  the  heat  shield  is  a  piece 
of  scrap  perforated  aluminum 
sheet  rolled  into  a  tube  and 
fastened  to  the  cradle.  This 
assembly  is  fastened  to  a 
piece  of  !4"  square  steel  rod.  I 
drilled  two  holes  through  the 
cradle  and  the  square  rod  and 
hit  it  with  two  pop  rivets. 
The  rod  is  now  drilled  at  a 
point  just  aft  of  its  balance 
center  so  that  when  the  iron 
is  removed  it  will  tilt  forward 
of  its  own  weight.  I  made  a 
little  three-sided  post  out  of 
scrap  aluminum  and  pop- 
riveted  it  to  the  top  of  the 
box  (see  close-up  photo);  this 
provides  the  pivot  point  for 
the  cradle  and  also  a  place  to 
fasten  the  micros  witches.  In 
my  version  (I'm  sure  that 
there  is  no  one  reading  this 
who  will  ever  build  a  carbon 
copy),  the  micros  witches  are 
turned  off  by  the  weight  of 
the  iron  on  the  cradle.  As  you 
will  note  in  the  schematic, 
this  opens  the  circuit  across  a 
diodet  thereby  cutting  down 
the  heat  on  the  iron  when  it 
is  at  rest  and  shorting  it  out 
when  the  iron  is  removed. 
Removing  the  iron  also  lights 
the  red  signal  light  showing 
that  higher  heat  is  being 
applied  and  also  informing 
you  when  you  don't  put  the 
iron  back  in  the  cradle 
properly. 

Of  the  two  switches  on  the 
front,  the  toggle  switch  con* 


trols  line  voltage,  while  the 
double  pole  triple  throw 
rotary  switch  selects  one  of 
three  modes.  Number  one 
position  is  direct  line  voltage 
or  high  heat.  In  this  position 
the  iron  is  connected  at  all 
times  directly  to  the  1 1 5  V  ac 
line.  In  number  two  position 
the  iron  is  in  series  with  a  300 
V  3  A  diode  while  in  the 
cradle,  and  directly  to  the  line 
voltage  when  it  is  lifted  to  be 
used.  The  third  and  last  posi- 
tion puts  the  iron  in  series 
with  a  diode  at  all  times, 
cutting  the  heat  still  further.  I 
have  found  that  the  third 
position  is  best  for  soldering 
tiny  leads  close  to  the  bases 
of  delicate  solid  state  devices 
such  as  HF  transistors.  The 
number  two   position  is  the 


one  most  in  use  on  my  bench, 
since  it  keeps  the  iron  reason- 
ably hot,  but  not  at  high 
temperature,  and  within  five 
or  six  seconds  after  lifting  it 
from  the  cradle  it  is  up  to  full 
working  heat. 

The  number  one  position 
could,  quite  frankly,  have 
been  eliminated  but  the 
switch  position  was  there  so  f 
just  went  ahead  and  wired  it 
in,  It  is  rarely  used  because  it 
causes  tips  to  oxidize  very 
quickly.  The  wiring  diagram 
is,  hopefully,  self-explana- 
tory. I  must  confess  that  this 
simple  tool  (gadget)  is  the 
most  used  addition  to  my 
bench  that  I  have  ever  built. 
It  has  been  in  uncomplaining 
constant  use  for  over  two 
years,  and  only   my  natural 


proclivity  for  procrastination 
has  kept  me  from  sharing  it 
with  you  before  this. 

This  article  is  not  an  exact 
plan  for  construction,  as 
should  be  obvious,  nor  is  it 
intended  as  such.  As  I  said  in 
the  beginning,  if  you  are  any- 
thing like  me,  you  will  have 
your  own  built-in  prejudice 
against  doing  a  carbon  copy 
of  anything.  So  just  use  the 
idea  as  a  little  prod  to  the 
grey  cells  and  come  up  with 
your  own  solution.  I'm  sure 
that  there  are  many  other 
ways  of  doing  this,  and 
probably  most  of  you  can 
think  of  an  even  better  way- 
Have  at  it;  there  are  too 
many  soldering  irons  sitting 
around  cold  in  the  first  place, 
so  put  them  to  work.  ■ 
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R.  L.  Way  WA9VGS 
12116  W.  Beirnar  Drive 
Hales  Corners  Wt  53130 


Perfect  CW 


-drive  em  crazy  with  the  Keycoder  I 


Fig.  1.  Keycoder  I  built  by  W9UBA. 


i 
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Fig.  2.  The  author's  version  of  Key  coder  /. 


The  CVV  keyboard  keyer 
described  here  should 
appeal  to  any  amateur  who 
wants  to  increase  his  code 
speed  and  send  letter-perfect, 
space-perfect  CW  —  or  to 
anyone  seriously  interested  in 
teaching  or  learning  the  code. 
Although  there  are  a  lot  of 
articles  and  tetters  in  ham 
magazines  about  amateur 
radio  clubs  teaching  code,  the 
use  of  a  keyboard  keyer  as  a 
teaching  aid  seems  to  have 
been  neglected,  possibly 
because  most  such  keyers  are 
quite  expensive.  Keycoder  I, 
however,  can  be  burll  for 
$60- $7 5,  including  keyboard, 
and  would  make  an  excellent 
club  project,  When  used  as  a 
code  teacher,  the  keyboard 
keyer  has  the  following 
advantages  to  recommend  it: 

•  Perfect  code  —  The  learner 
always  hears  correctly  formed 
characters 

•  Variable  speed  —  Character 
rate  is  continuously  variable 
from  about  5  wpm  to  over  50 


wpm  (unlike  code  records  or 
cassettes) 

•  Repetition  -  The  student 
can  practice  by  himself  the 
characters  that  he  is  having 
difficulty  with  (ag^in  unlike 
recorded  code  lessons) 

•  Instructor  need  not  know 
CW!  —  A  unique  feature  — 
XYLs,  harmonics,  and  other 
non-hams  can  help  the  novice 
learner  without  themselves 
knowing  the  code 

Other  technical  advantages 
of  Keycoder  I  are; 

•  TTL  Logic  -  9  inexpensive 
and  readily  available  ICs,  plus 
about  2  dozen  discrete  com- 
ponents, make  up  most  of  the 
circuit;  7  toroidal  cores  and 
another  couple  of  dozen 
discretes  provide  an  encoding 
matrix  that  would  require 
over  100  diodes 

•  Rf  Insensitive  -  With  TTL 
ICs  and  only  minimal  by* 
passing,  no  rf  problems  have 
been  experienced  with  the 
two  units  illustrated 


•  Self-contained  Power 
supply,  logic,  monitor  (with 
tone  and  volume  controls), 
and  output  circuit  are  all  con- 
tained within  the  keyboard 
case 

•  Simple  construction  —  A 
commercially  available  IC 
board  makes  wiring  the  logic 
easy  (simple  point-to-point 
wiring  with  no  critical  steps) 

Fig.  1  is  a  close-up  photo 
of  the  unit  built  by  Charles 
H.  Haut  W9U8A  (New  Berlin 
Wl),  who  is  the  author  of  this 
project  if  not  of  the  article, 
and  Fig.  2  shows  my  key- 
board with  a  few  control 
variations. 


Keycoder  I  is  a  TTL 
adaptation  of  the  Touchcoder 
II  keyboard  keyer  described 
in  the  )uly  1969  issue  of 
QST.  That  article  contains  a 
very  good  discussion  of  the 
circuit  theory  and  of  the 
toroidal  core  transformers 
used,  so  this  information  will 
not    be    repeated    here.    Our 


theory  discussion  will  take 
you  on  a  tour  of  the  TTL- 
version  schematic  diagram 
(Fig,  3).  For  convenience  of 
discussion,  the  schematic  is 
separated  by  dashed  lines  into 
the  following  six  areas  repre- 
senting functional  blocks:  (1) 
dot  generator,  (2)  dash  gen- 
erator, (3)  shift  register,  (4) 
encoding  matrix,  (5)  monitor, 
and  (6)  output  stage,  The 
di&cussion  that  follows  will  be 
so  divided  also,  with  some 
necessary  overlapping.  On  the 
schematic  diagram,  the  logic 
state  H  ("1 ")  or  L  ("0")  is 
shown  for  the  output  of  each 
IC.  These  states  are  for  static 
conditions,  when  no  char- 
acter is  being  generated. 

Dot  Generator 

IC1  is  a  555  integrated 
circuit  timer  set  up  as  a 
triggered  multivibrator.  The 
frequency  of  the  multi- 
vibrator (and  hence  the  code 
speed)  is  determined  by  the 
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Table  1.  Character  generation  table.  Xs  Indicate  the  shift  register  flip  f/ops  that  must  be  set  to 
form  a  given  character  {a/so  the  toroidal  core  transformers  that  the  wire  for  that  character  must 

pass  through). 


values  of  R1-R3  and  CI,  and 
is  adjustable  by  means  of  R2* 

The  duty  cycle  is  50%  for  all 
practical  purposes,  thus  pro- 
viding dots  and  character 
interelenriem  spaces  lhat  are 
equal  (Of  course  other  Rand 
C  values  can  be  substituted. 
Those  on  the  schematic  are 
the  ones  in  W9UBA's  unit;  I 
used  Rl  =  Ik,  R2  =  50kr  R3 
=  15kt  and  CI  =  2.2  uF,  with 
equally  satisfactory  results.) 
R4,  R5,  and  CR]  are  bias 
components  lhat  are 
necessary  to  make  the  first 
dot  the  same  length  as  follow- 
ing ones.  This  is  because 
normal     timer     operation 


charges  and  discharges  C1 
between  1/3  and  2/3  vcc. 
However,  on  the  very  first 
cycle,  CI  is  discharged,  and 
has  to  charge  from  0  volts  to 
2/3  vcc.  The  resistors,  which 
are  merely  a  voltage  divider 
across  the  power  supply, 
maintain  a  bias  voltage  on  CI ; 
CR1  prevents  interference 
with  the  normal  triggering  of 

ICI. 

The  output  of  the  dot 
generator  {pin  3)  is  routed  to 
both  the  output  circuit  and 
monitor  through  two  sections 
of  IC4  (NOR  gates);  the  first 
section  is  a  summing  gate 
(discussed     later),    and     the 


second  section  disables  the 
output  (and  monitor)  for  the 
duration  of  3  dot  lengths  at 
the  completion  of  each  char- 
acter, to  provide  automatic 
character  spacing. 

Dots  are  generated  when 
pin  6  of  IC1  goes  low,  which 
occurs  only  when  pin  6  of 
IC3  goes  low. 

Dash  Generator 

As  with  other  keyers  (both 
keyboard  and  manual),  Key- 
coder  I  forms  dashes  by 
filling  in  the  space  between 
two  successive  dots,  thus  pro- 
ducing dashes  exactly  3  units 
long.  The  circuit  action  is  as 


follows:  FF8  is  a  "D"  type 
flip  flop  that  clocks  on  the 
rising  edge  of  pulses  applied 
to  pin  11.  When  no  dashes  are 
called  for,  pin  3  of  1C3 
applies  a  "1"  to  the  data 
input  (pin  12)  of  FF8,  and 
the  Q  output  of  this  flip  flop 
is  high  and  the  Q  output  is 
low.  FF8  is  clocked  each  time 
a  dot  is  generated  but  does 
not  change  state  as  long  as 
the  IC3  output  is  high.  When 
a  dash  is  required,  pin  10  of 
IC4  goes  high,  causing  pin  3 
of  IC3  to  go  low,  and  FF8  is 
readied  to  toggle  when  it  is 
clocked.  For  a  dash  to  be 
formed,  two  dots  are  gen- 
erated. The  first  dot  is  passed 
through  to  the  output  but 
also  clocks  FF8.  The  Q 
output  of  FF8  then  goes  high 
and  holds  the  summing  gate 
portion  of  IC4  open  after 
completion  of  the  first  dot. 
After  arrival  of  the  first  dot, 
pin  1  of  IC3  also  went  low, 
readying  FF8  to  toggle  back 
to  its  static  stale.  FF8  is 
clocked  by  the  second  dot, 
and  its  Q  output  goes  low 
again,  but  the  second  dot 
now  holds  the  summing  gate 
open.  Hence,  the  summing 
gate  is  open  for  a  period  of 
two  dots  and  the  space 
between  them,  and  a  3-dot- 
length  dash  is  formed. 

This  same  sequence  of 
events  takes  place  at  the  com* 
pletion  of  each  character  to 
automatically  provide  a 
3*dot-length  space  between 
characters,  but  this  terminal 
dash  is  made  silent  by  apply- 
ing a  high  to  pin  1 2  of  IC4. 

Shift  Register 

As  shown  in  Fig,  3,  the 
shift  register  portion  of  the 
schematic  consists  of  "D" 
type  flip  flops  FF1  through 
FF7,  two  sections  of  a  triple 
3-input  NAND  gate  (the  third 
section  isn't  used),  the  re- 
maining two  NOR  gate 
sections  of  IC4,  and  two  gates 
of  a  quadruple  2*input  NAND 
gate  IC  (the  fourth  section 
isn't  used).  In  this  mechaniza- 
tion, the  3-input  NAND  gates 
serve    an    OR   function,   one 
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Fig,  3.  Schematic. 


section  of  IC4  is  used  as  an 
AND  gate,  and  pins  4,  5,  and 
6  of  IC3  arc  really  only  an 
inverter,  so  things  aren't 
entirely  as  they  seem. 

The  Hip  flops  are  all  *'D' 
types,  and  are  packaged  two 
per  IC.  Note  that  the  second 
flip  flop  of  1C9  is  the  FF8 
previously  mentioned.  Only 
the  Q  outputs  (pins  5  and  9) 
are  used,  and  these  are  a  logic 
high  in  the  static  condition. 
For  our  purpose,  the  flip 
flops  are  "set"  (0  -  "0")  by 
applying  a  low  to  their 
"Clear**  terminals  (pins  1  and 
13),  Shifts  occur  from  left- 
to-right  only. 

With  the  foregoing  in 
mind,  let's  leave  the  hardware 
mechanization  for  a  bit  and 
refer  to  the  Character  Genera- 
tion Table  (Table  1 ).  Here, 
the  "X^s  in  the  horizontal 
rows  represent  the  dashes  in  a 
character,  the  "X"  furthest  to 
the  left  is  a  "silent  dash,M  and 
the  blank  spaces  to  the  right 
of  the  silent  dash  represent 
dots.  Although  data  is  shifted 
left -to-right,  we  "read11  Morse 
characters  in  this  table  from 
right-to-left.  For  example,  in 
the  row  for  the  letter  "P", 
starting    from    the    extreme 


right  we  see  a  blank  space 
which  represents  a  dot. 
Moving  to  the  left  we  find 
two  'X'^Sj  which  we  know 
are  dashes,  followed  by 
another  blank  space  for  a  dot, 
and  finally  another  "X" 
(which  is  the  silent  dash  to 
separate  this  character  from 
the  next).  In  terms  of  the 
hardware,  the  "XMs  represent 
the  flip  flops  that  are  simul- 
taneously set  when  a  key- 
board  key  is  struck,  and  also 
the  toroidal  cores  that  must 
be  strung  to  generate  that 
character. 

The  character  generation 
scheme,  which  was  originally 
proposed  by  James  B,  Ricks 
W9TO  (Evanston  1L),  has 
three  rules; 

1,  If  only  one  flip  flop  is  set, 
a  number  of  dots  will  be 
generated,  the  number  being 
one  less  than  the  number  of 
the  flip  flop  set.  For  instance, 
in  the  row  for  "S*1,  only  one 
"X"  appears,  in  the  column 
headed  FF4;  therefore  3  dots 
will  be  generated, 

2,  If  FF1  and  any  other  flip 
flop  are  set,  a  dash  will  be 
generated, 

3,  If  only  FF1  is  set,  a  silent 
dash  is  generated. 


As  each  dot  or  dash  is 
completed,  all  entries  in  the 
appropriate  row  of  the  table 
are  shifted  one  column  to  the 
right,  and  another  of  the 
three  above  rules  is  applied. 
For  the  letter  llB'\  initially 
the  conditions  for  rule  2  are 
met,  and  accordingly  a  dash  is 
generated;  after  one  shift  to 
the  right,  rule  1  applies,  and 
three  dots  are  generated; 
these  three  dots  produce 
three  more  shifts,  after  which 
rule  3  comes  into  effect  and 
the  character  is  completed, 
followed  by  a  3-dot4ength 
space. 

Returning  to  the  sche- 
matic, observe  that  the  static 
state  for  the  flip  flops  is  for 
their  Q  outputs  to  be  high. 
This  results  in  the  other  gates 
in  the  register  being  forced  to 
the  logic  states  shown,  ending 
up  with  pin  6  of  1C3  being 
high  and  the  dot  generator 
disabled.  Through  a  process 
to  be  described  later,  one  or 
more  of  the  flip  flops  is  set 
each  time  a  key  is  struck.  The 
resulting  lows  on  the  flip 
flops  cause  the  outputs  of 
one  or  both  sections  of  IC5 
to  change  state  and,  in  turn, 
pin  1  of  IC4  and  pins  8  and  6 


of  IC3,  thus  starting  the  dot 
generator.  If  pin  5  of  IC9 
goes  low  and  the  Q  output  of 
any  other  flip  flop  also  goes 
low  (rule  2),  pin  10  of  IC4 
will  go  high,  and  a  dash  will 
be  generated;  otherwise  a  dot 
will  be  formed.  The  dot  or 
dash  causes  pin  4  of  IC4  to  go 
from  a  high  to  a  low.  This  pin 
is  connected  to  the  clock 
inputs  (pins  3  and  11)  of  the 
shift  register  flip  flops,  but  a 
high-to-low  transition  does 
not  affect  a  "D"  type  flip 
flop.  However,  when  the  dot 
or  dash  is  completed,  pin  4  of 
IC4  again  goes  high,  and  the 
low-to- high  transition  does 
clock  all  of  the  flip  flops 
causing  a  right  shift.  That  is, 
the  Q  output  of  each  flip  flop 
assumes  the  logic  state  that 
its  left-hand  neighbor  had 
before  the  clock  pulse.  The 
resulting  new  set  of  0 
outputs  now  initiates  another 
dot  or  dash  which,  in  turn, 
produces  another  clock  pulse 
to  shift  the  register  to  the 
right  af^in,  and  so  on  until 
only  the  output  of  FF1  is 
low.  This  is  the  condition 
(according  to  rule  3)  to 
generate  a  silent  dash.  What 
actually  happens  here  is  that 
FF1  turns  on  the  dot  genera- 
tor, but  since  the  other  flip 
flop  outputs  are  all  high,  pin 
1  of  IC4  is  high  and  provides 
the  output  inhibit  signal  to 
pin  12  of  !C4.  Note  that  the 
silent  dash  creates  another 
clock  pulse  that  shifts  the 
l-1"  output  of  FF2into  FF1, 
thus  ending  the  character 
cycle  and  restoring  the  static 
condition. 

In  addition  to  starting  and 
stopping  the  dot  generator, 
pin  6  of  IC3  also  activates  the 
gate  of  the  SCR  that  provides 
current  drive  to  the  keyboard 
encoder  circuitry.  Therefore, 
the  keyboard  is  locked  out 
during  character  generation, 
but  is  automatically  re* 
enabled  as  soon  as  the  char- 
acter is  completed.  This 
feature  also  provides  auto- 
matic character  repeat:  A 
character  is  repeated,  with 
3-dot-length  spaces  between, 
as  long  as  a  key  is  held  down. 
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This  is  a  fine  operating 
feature  for  sending  words 
with  double  "o"s  and  double 
'T's,  etc,  but  is  not  so  hot 
for  sending  double  ne"s  at 
high  speed.  If  desired,  auto- 
matic repeat  can  be  disabled 
by  reducing  the  drive  on  the 

SCR. 

Note     the     "continuous 

dot'*  key  connected  between 

pin  1  of  IC4  and  ground  (this 

is  the  switch  labeled  "DOTS" 

in  Fig.  2).  This  is  depressed 

and     held     down     while 

adjusting  the  SPEED  control 

to  initially  set  the  keyer  to 

the  desired  code  speed.  The 

continuous     string     of    dots 

resulting  from  holding  down 

this     switch     represents     the 

maximum  sending  speed  for  a 

given  SPEED  control  setting. 

Holding  down   the  "E"  key 

also  produces  a  string  of  dots, 

but  with  3-dot-length  spaces 

between  each  one. 


Keyboard  Encoding  Matrix 

Toroidal  core  transfor- 
mers, driven  by  an  SCR,  are 
used  for  encoding  keyboard 
contact  closures  to  set  the 
shift  register  flip  flops  in 
accordance  with  the  Char- 
acter Generation  Table.  These 
transformers  are  made  by 
winding  10  turns  of  #30 
enameled  wire  around  half 
inch  diameter  powdered 
ferrite  cores,  The  windings 
are  equally  spaced  around  the 
circumference  of  each  core, 
but  the  spacing  is  not  at  all 
critical  (see  Fig.  4).  Only 
cores  with  high  permeability, 
such  as  those  in  the  Parts 
List,  should  be  used.  The 
"one  turn  primary"  of  the 
transformer  is  simply  a  length 
of  the  same  type  of  wire 
passed  through  the  center  of 
the  cores  appropriate  to  the 
character  to  be  formed  (per 
the  Character  Generation 
Table).  One  end  of  this 
primary  is  soldered  to  the 
keyboard  contact  of  a  given 
character,  and  the  other  end 
to  the  cathode  of  the  SCR. 
There  is,  of  course,  one  such 
primary  for  each  of  the  44 
CW  characters  in  the  table, 
and  several  pass  through  each 


core,  With  #30  wire  the  cores 
don't  get  too  crowded,  and 
there  is  no  effect  on  the  cores 
by  wires  that  pass  around  the 
cores  but  don't  go  through 
them  (see  close-up  photo  of 
the  logic  board,  Fig,  5). 

One  end  of  the  secondary 
winding  of  each  transformer 
is  connected  directly  to  Key- 
coder's  +5  V  dc  regulated 
power  supply,  and  the  other 
end  to  the  "Clear"  terminal 
of  each  shift  register  flip  flop. 
When  the  SCR  fires,  a  high 
current  pulse  passes  through 
the  one  turn  primary  con- 
nected to  the  key  pressed. 
This  pulse  induces  a  very 
short  duration  high  voltage 
(up  to  15  V)  pulse  in  the 
secondaries  of  the  cores  it 
passes  through,  These  pulses 
are  polarized  in  opposition  to 
the  +5  V  applied  to  the 
secondaries  and  drive  them  to 
ground  potential,  thus  setting 
the  flip  flops  to  which  they 
are  connected.  The  resistor 
across  each  secondary  is  for 
loading  to  suppress  transients, 
and  probably  wouldn't  really 
be  needed  (but  is  cheap 
insurance).  Its  value  isn't 
critical.  The  diode  in  parallel 
with  the  resistor  clamps  the 
voltage   to    +5   V  to  prevent 
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Fig.  4t  Toroidal  core  transformers  used  for  encoding. 


possible  damage  to  the  flip 
flop  from  too  high  a  voltage 
spike.  This  probably  isn't 
actually  required  either,  but 
W9UBA  and  WA9VGS  are 
cautious  fellows.  The  diode  in 
series  with  the  clamping 
diode  to  ground  prevents  the 
flip  flop  "Clear"  from  being 
driven  below  ground  (nega- 
tive voltages  should  never  be 
applied  to  TTL  ICs), 

The  SCR  circuit  works  like 
this:  C4  is  charged  up  to  the 
power  supply  voltage  through 
R8.  The  gate  of  the  SCR  is 
open  since  pin  6  of  IC3  is 
high,  but  current  cannot  pass 
because  the  keyboard  key  is 
open,  breaking  the  cathode 
connection  to  ground.  When 
a  key  is  struck,  the  circuit  is 
complete  and  C4  discharges 
almost  instantaneously  (the 
actual  discharge  time  depends 
upon  the  time  constant  of 
C4-R8).  This  discharge  pro- 
duces the  high  current  pulse 


to  fire  the  core  secondaries 
and  set  the  flip  flops.  The 
instant  a  flip  flop  is  set,  pin  6 
of  !C3  goes  low,  closing  the 
SCR  gate,  and  C4  begins  to 
recharge  for  the  next  char- 
acter. The  closed  gate  ensures 
that  the  keyboard  is  locked 
out  until  the  character  being 
generated  is  completed  and 
IC3  pin  6  goes  high  again.  C3 
is  simply  a  filter  capacitor  to 
prevent  transients  from 
triggering  the  SCR, 

Monitor 

IC2  is  also  a  555  IC  timer 
connected  as  a  triggered 
multivibrator.  The  bias  com- 
ponents used  in  the  dot  gen- 
erator are  not  necessary  here 
since  the  IC  is  oscillating  at 
audio  frequencies.  None  of 
the  R  or  C  values  are  critical 
and  can  be  chosen  to  suit 
your  preferences  or  what  you 
have  available.  With  those 
shown,  the  monitor  produces 


Fig.  5_  Close-up  view  of  the  logic  hoard. 
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tones  from  about  50  Hz  to 
several  thousand  Hz,  adjust- 
able by  R11.  Of  course  R11 
can  be  a  fixed  resistor  if 
you'll  settle  for  a  single  tone. 
C6  and  R12  form  the  simple 
but  adequate  volume  control. 
When  set  at  its  low  end,  R12 
completely  silences  the 
monitor,  and  at  the  high  end 
the  |G  will  drive  a  2"4" 
speaker  to  a  volume  adequate 
for  a  medium-sized  room.  In 
the  dot  generator,  the 
"Reset"  terminal  (pin  4)  was 
tied  to  +5  V  dc  and  the  IC 
was  triggered  on  and  off  via 
pin  2,  In  the  monitor,  how- 
ever, we  switch  IC2  on  and 
off  via  pin  4,  since  our  driving 
signal  (pin  13  of  IC4)  is  low 
in  the  off  state  and  high  in 
the  on  state. 

If  Keycoder  I  is  to  be  used 
exclusively  with  rigs  that  have 
a  sidetone,  obviously  the 
monitor  could  be  eliminated 
comptetely,  but  for  the  small 
number  of  components 
involved  it's  nice  to  have  the 
unit  completely  self- 
contained  for  code  practice 
without  connection  to  a  rig, 

Output  Circuit 

The  TTL  output  of  Key- 
coder  I  can  be  used  to  drive 
either  a  keying  relay,  as 
shown  in  Fig.  3,  or  a  PNP 
power  transistor,  if  you  can 
find  one  with  ratings  ade- 
quate for  the  keying  circuit 
of  your  rig.  (We  found  such 
transistors  very  hard  to  find; 
W9TO  very  kindly  provided  a 
list  of  suitable  transistors, 
with  their  voltage  ratings, 
which  is  appended  to  the 
Parts  List.) 

In  the  relay  circuit  shown 
in  Fig.  3,  Q\  can  be  any  small 
NPN  audio  transistor  (I  used 
a  HEP  728  with  R6  =  2200 
Ohms).  The  value  of  R6  can 


be  changed  to  optimize  the 
base  drive  if  you  substitute 
for  Q1.  For  Kl  I  used  a 
Griggs  by- Barton  831 G2, 
which  is  packaged  in  a  14-pin 
DIP  package  and  includes  a 
protective  diode  (CR2).  This 
relay  is  both  small  and  com- 
pletely silent,  but  is  relatively 
expensive  (about  $5),  and  its 
contacts  will  only  handle 
about  125  mW.  However,  this 
was  adequate  to  key  my  Ken- 
wood TS-520  transceiver 
(keying  current  10  mA  at  12 
V).  A  better  choice  would  be 
a  surplus  reed  relay,  such  as 
listed  in  the  Parts  List.  These 
are  quite  inexpensive  (2/$l), 
and  will  handle  500  mA  or 
better.  W9UBA  has  used  one 
of  these  relays  to  key  his 
Drake  T4X  transmitter,  Halli- 
crafters  SRI 60,  and  several 
Heathkit  rigs,  without  any 
difficulty, 

C2  and  RFC1  are  for 
filtering  any  rf  out  of  your 
rig's  keying  circuit  line,  and 
may  or  may  not  be  needed 
depending  upon  how  "clean" 
your  rig  is,  Without  either 
filtering  component  In  the 
circuit  I  "froze**  the  contacts 
of  one  IC  relay  after  several 
hours  of  troublefree  sending, 
but    have    piled    up    several 


dozen  operating  hours  with- 
out any  relay  problems  after 
adding  C2  (1  stilt  have  no 
choke  in  the  keying  tine). 

Fig.  6  shows  the  circuit  for 
transistor  keying.  Again,  Q^ 
can  be  any  NPN  audio  tran- 
sistor, W9UBA  has  both  a 
reed  relay  and  the  transistor 
shown  in  Fig,  6  connected  in 
parallel  in  the  output  of  his 
keyer,  and  switches  back  and 
forth  between  the  two.  Most 
of  his  on- the -air  contacts  have 
reported  no  discernible 
difference  between  the  relay 
and  transistor  keying. 

Construction 

The  keyboard  unit  is 
enclosed  in  a  rugged  and 
handsome  case  that  is 
spacious  enough  for  all  of 
Keycoder's  component  parts. 
It  was  obtained  from  Meshna 
Electronics  (#SP-153-L)  for 
$35,  plus  shipping  charges  on 
7  lbs.  from  Lynn,  Mass.  It  is 
built  on  a  heavy  cast  iron 
frame,  and  is  trimmed  in 
leatherette  and  imitation 
walnut  grain  sheet  metal.  The 
keys  are  magnetic  reed  type, 
very  smooth,  with  about 
3/1 6*'  travel.  An  added  bonus 
in  this  assembly  is  the  10 
rectangular   switch    positions 


(as  seen  in  Fig.  1).  Five  of 
these  are  dummies  —  the 
plastic  switch  caps  are  in 
place  but  there  is  no  switch 
beneath  them  —  and  I  re- 
moved them  and  used  the 
space  for  mounting  3  control 
pots  (Fig.  2).  Four  of  the 
other  5  switches  are  momen- 
tary action  DPDT  switches, 
and  the  fifth  (labeled  "PWR" 
in  Fig.  2)  is  a  DPDT  Push* 
On/Push-Off  switch.  The  two 
switches  on  the  extreme  right 
have  screw-base  "grain-of- 
wheat'*  light  bulbs  installed  in 
sockets  inside  the  translucent 
caps.  I  wired  one  of  these, 
through  a  20  Ohm,  1  Watt 
dropping  resistor  and  the 
second  set  of  "PWR"  switch 
contacts  to  the  power  supply, 
to  serve  as  an  on-off  indica- 
tor. W9UBA  accomplished 
the  same  purpose  by 
installing  a  red  LED  in  a  hole 
drilled  in  one  of  the  switch 
caps  (Fig.  1 ).  There  are  also 
plenty  of  unused  key  posi- 
tions on  the  keyboard 
(SPST),  so  you  should  be  able 
to  mechanize  any  control 
setup  you  like  without  addi- 
tional switches. 

There  is  a  diode  matrix 
circuit  board  just  beneath  the 
bottom    cover    of    the    key* 


Fig.  Z  Interior  of  W9UBA  s  Keycoder  L 
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board  case.  This  board  con- 
tains  about  160  diodes  and 
several  dozen  33k  resistors 
that  can  be  added  to  your 
junk  box  {although  the  leads 
are  awfully  short).  This  board 
is  attached  to  the  case  with  a 
couple  of  screws  and  two 
multiple-lead  ribbon  cables 
that  are  easily  removed. 
Beneath  this  discarded  diode 
board  is  the  key  contact 
board,  with  all  of  the  key 
contacts  nicely  labeled.  Half 
of  the  foil  patterns  from  the 
key  contacts  go  to  solder 
terminals  grouped  together  at 
the  bottom  left-hand  side  of 
the  board,  and  half  lead  to 
similar  terminals  at  the 
bottom  right.  I  soldered  the 
core  primary  wires  directly  to 
the  key  contacts  wherever 
they  were  on  the  board,  while 
W9UBA  made  these  connec- 
tions to  the  bottom  sets  of 
terminals,  resulting  in  shorter 
wire  runs  and  a  neater 
appearance  (see  Fig.  7). 

The  9  integrated  circuits, 
the  SCR,  and  their  associated 
discretes  were  all  mounted  in 
DIP  sockets  on  a  Radio  Shack 
Universal  Display  Board  {P/N 
277-108).  This  board  is  pre- 
drilled  for  10  14-pin  DIPs, 
and  etched  with  solder  pads 
for  the  DIP  connections  and 
8  separate  buses  running  the 
length  of  the  board,  4  on 
each  side  of  the  DIP  patterns. 
These  buses  were  used  for  +5 
V  dc,  ground,  SCR  common, 
and  the  flip  flop  clock  line. 
We  both  used  #22  hookup 
wire  for  all  connections; 
W9UBA  ran  his  wires  on  the 
top  side  of  the  board  while  I 
made  most  of  my  connec- 
tions on  the  foil  side.  Either 
way,  this  board  saves  a  lot  of 
building  time  compared  with 
vectorboard  construction  or 
laying  out  and  etching  a  PC 
board.  The  board  measures 
about  2'/2"  x  &/a"  and  costs 
$3, 

Since  the  555  ICs  have 
only  8  pins,  both  of  them  can 
be  mounted  in  one  16-pin 
socket;  the  leftover  sockets 
can  then  be  used  for 
mounting  the   SCR   and  555 


discretes.  The  toroidal  core 
transformers  and  their  diodes 
and  resistors  are  also 
mounted  on  the  board, 
beneath  the  row  of  ICs  (as 
seen  in  Fig.  5}.  The  cores  are 
wound  and  soldered  into  the 
circuit,  but  the  leads  are  left 
about  3/S"  long.  Any  one  of 
the  primary  wires  connected 
to  the  SCR  is  then  strung 
through  each  core  before  it  is 
mounted  and  the  wire  is 
grounded;  if  nothing  happens, 
the  core  polarity  is  incorrect 
and  the  long  leads  permit  it 
to  be  turned  180°,  When  a 
core  is  operating  correctly,  it 
is  glued  to  the  board  with  a 
drop  of  Duco  cement.  String- 
ing the  primary  wires  through 
the  cores  will  be  easier  if  the 
cores  are  mounted  so  that 
their  openings  are  in  a  reason- 
ably straight  line. 

The  values  of  R7-C3  and 
R8-C4  required  some  juggling 
to  get  reliable  SCR  operation. 
The  most  severe  test  of  SCR 
and  core  operation  is  gen- 
erating the  figure  "0" ,  since  6 
flip  flops  have  to  be  set  simul- 
taneously    to     produce    this 


character.  If  you  have  diffi- 
culty generating  "0"$,  or  with 
repeat  operation,  vary  the 
values  of  the  above  com- 
ponents, and/or  try  con- 
necting R8  to  the  unregulated 
output  of  the  power  supply 
to  get  a  higher  voltage  and 
hence  more  current- 
All  the  integrated  circuits 
were  bypassed  with  ,01  uF 
disc  capacitors  from  +5  V  dc 
to  ground,  at  the  buses  right 
opposite  each  IC.  These 
capacitors  are  visible  at  the 
top  of  the  board  in  Fig.  5.  In 
addition,  each  side  of  the 
power  supply  transformer 
primary  is  bypassed  to 
ground  with  .001,  400  volt 
capacitors.  The  all-metat, 
completely  enclosed  key- 
board case  provides  good 
shielding  and  also  contributes 
to  the  lack  of  rf  interference. 
Fig.  3  does  not  show  the 
power  supply,  since  the 
keyer's  power  requirements 
are  reasonably  uncritical  and 
the  builder  will  probably  wish 
to  fabricate  his  supply  with 
whatever  parts  he  has  avail- 
able.   The    Keycoder    draws 


IC1-JC2 

IC3 

IC4 

IC5 

IC6-IC9 

SCR 

Q1 

Q2 

CR1-CR16 

C1 

C2 

C3 

C4 

C5 

C6 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

R10 

R11 

R12 

R13-R19 

RFC1 

Reed  Relay 

Toroids 
(7  required) 


Parts  List 

555  Integrated  Circuit  Timer 

Quad  2-irtput  NAND  gate  (SN  7400) 

Quad  2-lnput  NOR  gate  (SN  7402) 

Triple  3-input  NAND  gate  (SN  7410} 

Dual  "D"  Flip  Flop  fSN  7474) 

2N839,  or  equivalent 

2N3569,  HEP  728,  or  equiv,  INJPN  audio  transistor 

2N5416   PNP   high  voltage   transistor,   or  equiv.   (see 

accompanying  table) 
1  N914  switching  diode,  or  equivalent 
3  uF,  1  5  V  electrolytic  capacitor 
0.005  uF,  200  V  capacitor 
0.022  uF,  15  V  capacitor 
1.5  uF,  15  V  electrolytic  capacitor 
0.01  uFf  1 5  V  capacitor 
8  uF,  15  V  electrolytic  capacitor 
1 ,2k,  14  W  resistor 

1  5k  miniature  potentiometer,  audio  taper 
1  0k,  Va  W  resistor 
51k,  %  W  resistor 
47k,  %  W  resistor 
430  Ohm,  34  W  resistor 
600  Ohm,  V*  W  resistor 
10kr  %  W  resistor 
Ik,  VdW  resistor 
10k,  %.  W  resistor 

100k  miniature  potentiometer,  audio  taper 
500  Ohm  miniature  potentiometer,  audio  taper 
240  Ohm,  1A  W  resistor 
2.5  mH  rf  choke 
Meshna  Electronics  #SP-37A,  SPST  %_  A  contacts,  3-6 

V  co*J 
Order  from  Amidon  Associates,  12033  Otsego  St.,  No. 

Hollywood  CA  91607 


about  100-125  mA  arid  the 
+5  V  should,  of  course,  be 
regulated.  We  decided  to 
build  our  supply  based  on  the 
Radio  Shack  5  Volt  Regu- 
lated Power  Supply  PC  board 
(P/N  277-102,  price  $1.49). 
This  board  measures  only 
1  %"  x  3%*\  and  can  accom- 
modate whatever  parts  you 
have  or  whatever  circuit  varia- 
tions you  wish  to  make.  Fig. 
8  Es  a  schematic  of  the  power 
supply  with  the  parts  values 
as  specified  by  Radio  Shack. 
In  this  configuration ;  the 
supply  is  rated  at  1  A.  The 
power  supply  is  mounted  in 
the  upper  left-hand  corner"  of 
the  case  in  W9UBAJs  unit,  as 
shown  in  Fig,  7. 


High  Voltage  PNP  Transistors 
for  Keying  Service 


Number 

Vcbo 

2  N  398  A* 

105 

2N1275 

100 

2N 1 476 

100 

2N1654 

100 

2N1655 

125 

2N1656 

125 

2N2042A* 

105 

2N2043A* 

105 

2N2551 

150 

2N2590 

100 

2N2591 

too 

21M259S 

125 

2N2599A 

125 

2N2600A 

125 

2N3062 

90 

2N3063 

90 

2N3064 

110 

2N3065 

110 

2N3224 

100 

2N3413 

150 

2N3495 

120 

2N3497 

120 

2M3841 

100 

2N3842 

120 

2N3930 

180 

2N402S 

100 

2N4357 

240 

2N4SB8 

150 

2N4889 

150 

2N5400 

130 

2N5401 

160 

2N5415* 

200 

2N5416* 

350 

2SA305 

125 

2SA429 

150 

2SA510 

110 

2SA51  \ 

90 

2SA516A 

120 

2SA637 

150 

2SA639 

180 

2$  A  685 

150 

*Germanium  transistors, 

all  others  si 

licon. 
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Referring  again  to  Fig,  7, 
the  output  transistor  and  its 
driver  and  associated  resistors 
are  mounted  on  a  scrap  of 
vectorboard  just  to  the  right 
of  the  logic  board,  and  the 
reed  relay  is  just  above  the 
vectorboard,  mounted  to  a 
partition  added  to  the  en- 
closure. The  monitor  speaker 
is  mounted  on  the  other  side 
of  this  partition  {beneath  and 
to  the  left  of  the  relay). 

The  volume,  tone,  and 
speed  control  potentiometers 
have  to  be  miniature  types  if 
they  are  to  fit  in  the  area 
shown  in  Fig.  2.  The  pots  are 
mounted  to  a  small  piece  of 
thin  aluminum  sheet,  which  is 
held  firmly  in  place  when 
fitted  between  the  keyboard 
assembly  and  the  outer  case* 
W9UBA  used  full-sized  pots 
mounted  under  the  row  of 
keyboard  switches,  as  shown 
in  Fig.  1.  Also  note  in  this 
photo  the  sub-miniature 
thumbwheel  type  pot 
mounted  in  a  rectangular  hole 
cut  in  the  switch  cap  (ex- 
treme left-hand  one). 


The  speed  control  range 
can  be  increased  at  either  the 
low  speed  end  or  the  high 
speed  end,  or  both  (by  alter- 
ing the  values  of  R1-R3  and 
CI),  but  resolution  will 
become  poor  if  too  large  a 
speed  range  is  attempted,  and 
it  will  be  difficult  to 
accurately  repeat  a  given 
speed  setting.  Two  switch- 
selected  pots  could  probably 
be  used  to  obtain  a  greater 
range  of  speeds  without 
sacrificing  resolution.  Audio 
taper  pots  should  be  used  for 
speed,  tone,  and  volume  con- 
trol. 


Operation 

Both  W9UBA  and  I  have 
had  several  compliments  on 
having  a  (lgud  fist"  before 
informing  our  contacts  that 
we  were  using  a  keyboard 
keyer.  More  important,  we 
estimate  that  our  CW  speed 
increased  5-10  wpm  within  3 
weeks  after  having  our  Key- 
coders  on  the  air.  We  believe 
this  is  due,  in  part,  to  hearing 


»9<VM 


•*-*4HQ 


m 


Fig.  8.  Schematic  of  t5  V  dc  regulated  power  supply. 


perfect  code  as  we  are 
sending,  and  in  part  to  the 
natural  tendency  to  send 
faster,  since  it's  so  easy  (thus 
unintentionally  inviting  a 
higher  speed  QSO). 

It  takes  very  tittle  practice 
to  get  the  rhythm  of  typing 
on  a  keyboard  keyer,  and  you 
don't  have  to  be  a  good 
typist.  Once  you  know  where 
the  characters  arc  on  the  key- 
board, 20  wpm  seems 
incredibly  slow,  even  for  a 
"hunt-and-peck"  typist.  A 
good  typist  must  learn  to 
allow  enough  time  for  long 
letters,  such  as  Mq"  and  'V\ 
to  be  completed  before 
hitting  the  next  key,  and  a 
shorter  time  for  letters  like 
"e"  and  *T\  but  with  just  a 
little  solo  practice  you'll  be 


ready  to  go  on  the  air.  It  was 
originally  thought  that  a  2  or 
3  character  memory,  and/or  a 
space  bar  mechanization, 
would  be  added  to  Key  coder 
I,  but  operation  without 
these  features  has  been  so 
good  that  it  has  been  decided 
to  forego  this  additional  cir- 
cuitry. 

In  addition  to  W9UBATs 
design  work,  moral  support, 
encouragement,  and  help 
with  parts  procurement,  the 
assistance  of  three  others 
should  be  acknowledged: 
James  D.  Stenseth  K9CML 
{Franklin  Wl)  and  Mr.  Ray 
Young  both  helped  with 
design  details,  and  on-t he-air 
contacts  and  letters  from 
W9TO  were  much  appre- 
ciated. ■ 


SAVE  $80,000.00  IN  CRYSTALS 

SUPER  SYNTHESIZED  SCANNER  SPECIALS 
SAVE  $30.00  OFF  MANUFACTURER'S  PRICE 


UflflGOT  IOI 

16  channels 
30-50  MHz 
1  46- f 74  MHz 
416-512  MHz 
mfg,  price  $349,35 


16  channels 
31-18-50  MHz 
146-148 
151.18-170 

45V20-470 

490512 

m%  price  $339.95 


*^C^ 


1 0  channels 
30-50  MHz 

146-174 
440-512 
mfg.  price  $329.00 


ISBEI 

10  channels 
30-50  MHz 
150-170 

450470 
490-510 
mfg.  price  $399,95 


master  charge 

THE  INTtAUUK  CARD 


f/Wft' 


BankAmericard 


tnftiwu  /&& 


We  now  carry  a  complete  stock  of  CB  equipment  available  at  discount  prices. 
24  hour  Mastercharge-BankAmericard  order  &  information  fine  616 775-0881. 
Prepaid  Shipping,  Certified  check  or  charge  card  on  mailorders  for  Immediate 

Shipment.  Deafer  inquiries  invited.  Michigan  Residents  add  tax.  Foreign  orders 
invited. 


TM 

COMMUNICATIONS  ENGINEERING 

PO  BOX  415,  CADILLAC  MICHIGAN  49601 

CABLE  ADDRESS:  COMENG 


CALL  61 6-775-088 1 


28 


FIRST 

Make  this 


comparison: 

The  GTX-1  gives  the  high 
quality  performance  that 
compares  with  Motorola,  GE, 
RCA  or  any  other  hand-helds 
that  sell  for  $700  or  more. 

THEN 

Check  these 
features: 

Small:  only  8"x2.6"xl.28"  , . . 
Appearance:  slim  silhouette 
all  black  metal  .  .  .  Service- 
able: easy  access  to  sepa- 
rate receive  and  transmit 
circuit  boards  .  ,  ,  PLUS:  6 
pole  xtal  filter  for  superlative 
receiver  operation  .  t  .  and: 
trimmers  on  receive  and 
transmit  xtals:  standard  10.7 
MHz  1st  IF. 

and  specs: 

Rec.  Sens.:  .2^v  for  12  db 
SINAD  .  .  .  Adjacent  chan- 
nel rejection:  ±30  kHz  55 
db  .  .  .  Spur.  Resp.:  more 
than  65  db  .  .  .  Audio  Out- 
put: 500  mw  .  .  .  Power  out- 
put: Hi  3  w,  Lo  1  w  .  ,  . 
Audio  Quality:  Distortion 
free,  crisp,  clear  receive  and 
transmit. 


NOW 

Look 

at  the  Price; 


r 


GTX-1 


2  Meter  €  channel 

Hand-Held 
(without  encoder) 


■  I  :'£*  I  * 


95 

It.  Not  Incl.) 


249 


*»■ 


GTX-1T 

with  Built-in 
Tone  Encoder 

95 

ltd.) 


299 


GENAVE  stocks  most  common  2-M 
Xtals  for  immediate  delivery 


/lo:-:-!-!-.-      ' '  '.'•'.•'. '.'•'  \"y,Q't'£J-' 


I 

m, 
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Use  This  Handy  Order  Form 


4141  Kingman  Dr.,  Indianapolis,  IN  48226   V 
Phone-in  orders  accepted   (317+546-1111) 


NAME 


ADDRESS 


_   CITY 


STATE  &  ZIP 


AMATEUR  CALL 


□ 


GTX200-T 


Z-meter  FM,  100  channel  combi- 
nations, 30  watts  with  factory 
installed  tone  encoder  (J net. 
146,94  MHz) 


□ 


GTX-200 


2-meter  FM,  100  chanrisl  combina- 
tions, 30  watts  (J  net.  146.94  MHi) 


□  gtx-iq-s 

2- meter  FM,  10  channels,  ID  watts 
[Xtals  not  included) 


□ 


GTX-2 


2-meter  FM,  10  channels,  30 
watts  with  pushbutton  frequency 
selector  (IncL  146.94  MHz) 


n 


GTX-1 


2-meter  FM,  6-channef,  3.5  watts 
Hand  Held 


□ 


GTX1T 


Same  as  GTX-1  r  plus  Factory 
Irist-a  I  red  Tone  Encoder 


♦249 

(Bat*  not  incL) 
Operate  Auto  Patch 

*29995 

(Bat.  not  inch) 


1  Ringo  Ranger  ARX  2  6  db  2-M  Base  Antenna 

@  $29.95  %. 


D  lambda/4  2-M  and  6  M  Trunk  Antenna 


@  $29.95  $_ 


G  TE-I  Tone  Encoder  Pad  for 
plug-in  installation  un  most 
amateur  transceivers   @  $59.95  $. 


DTE-II  Tone  Encoder  Pad  for  installation  on 
most  Hand-Helds  @  $49>95  % 

D  PS-1  AC  Power  Supply  for  use  with  all  makes 
of  transceivers  14  VDC-6  amps    @  $69.95  $_ 

and  the  following  standard  crystals  @  $4.50  each  $. 
Non-standard  crystals  @  $6.50  each:  1 


ACCESSORIES  FOR  GTX-1  and  GTX  1T 


D   PSI-18  Optional   Nicad  battery  pack 

$29  95  $ 
D   PS-2  Charger  for  GTX-KT}  battery  pack 

$39.95    $. 


□   GLUT  Leather  carrying  case  ,.„.  ,$12.95    $. 

D  TE-III  Tone  Encoder  (for  use  with  GTX-1) 

$49.95    $_ 


Add  $4  per  Radio  for  Shipping, 
Handling,  and  Crystal  Netting. 

Payment  by; 

□  Certified  Check/Money  Order    □  Personal  Check 

□  C.O.D.  Include  20%  Down 

Note:  Orders  accompanied   by  personal  checks  will   require 

about  two  weeks  to  process. 

20%  Down  Payment  Enclosed.  Charge  Balance  To: 

□  BankAmericard   # Expires  , . . 

□  Master  Charge  # Expires  

□  Interbank   #_ ,      Expires  


$- 


IN    residents   add   4%    safes   tax: 
CA   residents  add   6%   sales   tax^ 

All  orders  shipped  post-paid  within  continental  U.S. 

(allow  8  weeks  delivery.) 


CLIP  OUT  AND  ORDER  NOWl 


CLIP  OUT  AND  ORDER  NOW 
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0    Bo*  357 
Provo    i-T  84601 


The  Mini -Mite  Allband 

QRP  Rig 


--  runs  a  mighty  seven  Watts 


Operating  QRP  is  fun.  Operating 
portable  is  fun  Butt  operating  QRP 
with  the  kind  of  inefficient  antenna  systems 
sometimes  encountered  in  portable  opera* 
tion  is  no  fun  at  all.  Sure,  with  a  good 


matchbox,  you  can  load  a  barb  wire  fence, 
or  a  set  of  bedsprings,  but  those  aren't  the 
best  radiators  in  the  world,  and  the  puny 
little  1 00  mW  QRP  rigs  will  have  a  hard  time 
getting  across  the  street.  While  facing  this 


dilemma,  I  decided  someone  should  invent 
the  perfect  QRP  rig,  one  that  is  small  enough 
to  be  super-portable,  low  powered  enough  to 
run  off  a  lantern  battery,  and  gutsy  enough 
to  make  some  noise  across  town  into  the 


vfo 


The  Mint-Mite,  a  "kilowatt"  among  QRP  rigs,  runs  7  Watts  peak  power  for  cutting  through  the  QRM  and  clearing  the  frequency  for  the  tittle 
QRP  rigs. 
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Fig.  h  Block  Diagram.  The  Driver  and  Final  stage  tuned  circuits  are  selected  for  the  band  of 
your  choice*  Note  they  operate  straight  through  on  aft  bands  for  maximum  efficiency,  *This 
buffer  is  optional;  it  may  be  added  to  reduce  vfo  puifing  —  this  is  especially  helpful  when  the 
unit  is  used  with  break-in  keying.  The  keying  points  (shown  by  "X")  have  various  advantages 
and  disadvantages.  See  the  text  for  a  complete  discussion. 
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FA/,  2  Schematic  Diagram.  Coils  are  discussed  in  the  texL  A  if  values  in  pF  un/esss  otherwise 
stated.  Resistors  are  given  in  Ohms  and  are  ail  &  Watt  carbon  typesr 


average  portable  antenna. 

Since  I  am  the  only  inventor  I  know,  I 
had  to  call  upon  myself  to  come  up  with  this 
"wonder-rig.1*  And  (if  I  do  say  so  myself)  I 
did  a  pretty  good  job.  The  final  outgrowth 
of  the  requirements  is  a  muscle-powered 
mini-watter  I  call  the  "Mini-Mite."  Now  you 
can  build  yourself  a  Mini-Mite  for  less  than 
twenty  dollars.  It  is  the  perfect  Novice  rig 
with  its  7  Watts  dc  input;  it  is  the  perfect 
standby  rig  for  the  oldtimers;  and  darned  if 
it's  not  the  answer  to  the  QRP  nut's  portable 
operating  dreams.  The  rig  is  vfo  controlled 
(why  be  old-fashioned?),  it  runs  a  solid  five 
Watts,  can  be  held  \n  one  hand,  and  has  a 
complement  of  controls  you  would  expect 
to  find  only  on  more  expensive  rigs.  You  can 
build  it  for  any  or  all  the  bands  of  your 
choice,  80-10  meters.  And,  finally,  if  you 
insist  on  staying  around  the  one  Wat!  level 
with  your  QRPing,  you  can  leave  out  the 
finaf  for  a  dandy  low-power  "low  power" 
transmitter. 

Fig,  1  is  a  block  diagram  of  the  Mini-Mite. 
The  rig  is  pretty  straightforward  as  far  as 
using  conventional  circuits.  Once  you  are 
into  the  schematic  you  will  see  some  unique 
features  that  save  space  and  money  in  the 
rig.  The  vfo  circuit  is  very  stable  and  you 
have  a  choice  as  to  using  a  bipolar  vfo  or  an 
FET  vfo  (schematics  for  both  are  given).  The 
buffer  shown  in  dotted  lines  is  optional;  it 
provides  greater  immunity  to  pulling  as  the 
rig  is  tuned  and  keyed.  This  option  is  a  must 
for  the  operator  who  wants  ' 'every  thing"  in 
his  rig,  or  who  is  interested  in  using  break-in 
operation,  The  buffer  stage  (solid  lines)  uses 
a  broad-tuned  low  Q  circuit  which  resonates 


at  7  MHz,  but  passes  sufficient  SO  meter 
signal  to  allow  the  rig  to  operate  multi-band. 
The  buffer  operates  class  A  and  runs  at  fairly 
low  power.  The  amplifier  stage  is  a  wideband 
outfit  which  delivers  the  first  real  power  in 
the  rig;  you  could  use  the  amplifier  output 
as  a  transmitter  output,  except  that  it  is  rich 
in  harmonics.  The  driver  serves  two  pur- 
poses; one,  of  course,  is  to  provide  power 
drive  for  the  final.  The  other  use   for  the 


driver  is  to  select  the  harmonic  of  the  vfo 
signal  that  will  be  used  to  transmit.  The 
driver  tuned  circuit  is  comparatively  medium 
Q.  The  driver  tuned  circuit  alone  does  not 
provide  adequate  harmonic  attenuation,  so  if 
you  decide  to  build  the  "QRP"  Mini-Mite 
you  may  leave  out  the  final  stage,  but  you 
must  keep  the  final  tuned  circuit  because  it 
provides  the  necessary  harmonic  rejection. 
For  normal  QRP  ''plus'1  operation  the  driver 
feeds  the  final  which  in  turn  generates  the 
so-called  high-power  output  signal.  The  final 
output  circuit  is  one  of  those  unique  circuits 
I  mentioned,  it  uses  slug-tuned  forms  to 
provide  the  tune  and  load  controls.  The 
output  will  easily  load  into  50-70  Ohms  and 
a  little  more.  Harmonic  output  at  the  final  is 
very  low  and  when  the  rig  is  properly  tuned 
the  output  signal  is  very  clean. 

Fig,  2  is  the  schematic  of  the  complete 
Mini-Mite.  Some  of  the  interesting  features 
are  the  cofls.  You  may  pillage  the  junkbox 
to  see  what  you  have,  or  you  may  buy  three 
sets  of  the  units  given  in  the  parts  list.  For 
the  vfo  coil,  LI,  the  buffer  coil  L2,  and  the 
rather  unique  output  transformer  L3,  you 
use  only  the  sfug from  a  coil.  You  do  not  use 
the  coil  form  itself.  Coils  L4,  L5  and  L6  use 
the  complete  slug-tuned  form  as  these  three 
coils  are  tuneable  and  must  have  some  means 
of  adjustment 

Construction 

I  am  the  biggest  booster  of  perfboard 
construction  when  only  one  of  anything  is 
built,  although  the  photos  show  a  printed 
circuit  board  for  building  more  than  one  of 
the  units.  The  coils  are  available  from  Radio 
Shack  and  are  sold  two  to  a  package  at 
slightly  over  a  buck. 

The  vfo  in  the  pictures  uses  an  Amidon 
T92  toroidal  coil,  but  other  units  have  been 


Here  is  the  Mini-Mite  PC  board. 
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Fig.   3,  PC  hoard  layout,  top  and  bottom 
views, 

built  using  the  slug  as  described  and  they 
offered  comparable  performance.  Although 
you  could  construct  the  vfo  in  a  separate 
shielded  box,  It  is  provided  for  right  on  the 
PC  board.  Fig,  4  gives  the  schematic  for  the 
alternate  FET  vfo.  Both  vfos  tune  with  a 
365  pF  tuning  capacitor  and  use  a  100  pF 
fixed  capacitor  in  scries  to  limit  the  tuning 
range.  Vfo  tuning  is  linear  for  the  bottom 
100-200  kHz  of  the  band  and  then  becomes 
non-linear  (but  usable)  over  the  remaining 
portion.  This  is  generally  acceptable,  since 
most  people  will  just  put  the  linear  portion 
In  their  favorite  part  of  the  band  anyway. 
The  FET  vfo  will  provide  more  stability  than 
the  bipolar  unit,  but  it  will  run  the  cost  of 
the  rig  up  a  little  since  the  same  transistor 
that  is  used  in  the  vfo  can  also  be  used  as  the 
buffer,  amplifier  and  driver  stage*  Also,  you 
may  get  slightly  less  drive  to  the  buffer  using 
the  FET. 

The  buffer  stage  provides  a  compromise 
between  actually  isolating  the  oscillator  and 
giving  a  little  power  output.  That's  why 
there  is  an  alternate  buffer,  to  provide 
isolation  and  little  or  no  gain.  Fig.  5  shows 
the  alternate  buffer;  the  circuit  uses  no 
tuned  circuits  and  is  merely  stolen  from  the 


Radio  Amateur's  Handbook.  The  Mini-Mite 
buffer  Is  straightforward  and  uses  the  slug 
form  previously  described  (and  as  can  be 
seen  in  the  photos),  It  should  resonate 
around  7  MHz  if  you  want  to  check  your 
work  with  a  grid  dip  meter.  The  windings  are 
wide-spaced  along  the  entire  slug,  not  wound 
closely  together.  Hold  the  windings  in  place 
with  a  little  Q  dope,  or  equivalent.  The 
output  fink  is  wound  on  the  cold  end  (Vcc 
side)  of  the  coil  and  provides  impedance 
matching  for  the  amplifier  stage. 

The  amplifier  runs  class  B  and  there  are 
no  biasing  resistors  to  worry  about  It  is  very 
simple:  The  input  goes  on  the  base,  the 
emitter  is  grounded ,  and  the  collector  gets 
+  12  through  the  output  transformer  L3.  L3 
is  left  untuned  and  serves  to  couple  wide- 
band, harmonic  loaded  output  to  the  driver 


Here  is  the  final  tune -had  assembly.    The  angle  bracket  is  mounted  to  the  inside  of  the 
cabinet  and  the  wooden  dowels  serve  as  tuning  shafts  to  the  front  panel. 


stage.  The  transformer  itself  is  a  twist  on  the 
toroid.  It  is  fabricated  from  a  high-permea- 
bility coil  slug  that  has  a  hole  all  the  way 
through  it.  Either  grab  one  from  the  junk 
box,  or  drill  a  hole  (lengthwise)  the  rest  of 
the  way  through  the  Radio  Shack  slug  after 
the  tuning  screw  Is  removed.  This  stage 
provides  enough  power  to  dimly  light  a  #47 
bulb  connected  across  the  secondary.  The 
power  is  to  put  some  kick  in  the  driver  stage 
and  if  not  for  all  the  harmonics,  you  could 
use  this  output  for  a  QRP  transmitter  all  by 
itself. 

Harmonics  are  taken  care  of  in  the  driver 
to  a  great  extent.  The  higher  power  drive 
from  the  amplifier  is  used  to  drive  the  driver 
into  class  C  for  most  efficient  operation. 
When  the  driver  operates,  current  flows 
through  the  22  Ohm  resistor,  setting  up  a 
reverse  bias  that  causes  the  stage  to  operate 
class  C  The  resistor  is  bypassed  for  the  ac 
signal.  The  tuned  circuit  in  the  driver  is  close 
to  that  in  the  buffer,  except  that  the  coil  is 
tapped  to  yield  a  higher  Q  with  the  higher 
power  output.  Harmonics  at  this  stage  are 
nothing  like  at  the  amplifier  stage,  but  to  use 
this  stage  as  the  QRP  rig,  you  will  have  to 
couple  the  output  tank  circuit  to  get  an 
acceptable  signal.  The  tuning  of  the  driver 
coil  is  accomplished  by  a  wooden  dowel 
shaft  extension.  The  dowel  should  be 
approximately  4Vi  inches  long  to  reach  the 
front  panel  from  its  position  under  the  PC 
board.  As  can  be  seen  in  the  photos,  the  coil 
mounts  on  the  PC  board  directly,  An  angle 
bracket  is  satisfactory  mounting. 

The  final  stage  will  run  a  theoretical  7 
Watts  dc  input  The  output  circuit  is  a  "TM 
network  with  slug-tuned  coils  used  as  the 
output  tuning  and  loading  controls.  The 
final  output  transistor  is  rather  expensive, 
but  is    hardy   and  generally   works  well    in 
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o  name 
that  sous 
it  oil 

For  over  40  years.. .dedicated  to  amateur 
radio... to  offering  the  finest  products... to 

dependable  service. 


KENWOO 
TS-700A 


The  promise  of  2  meter  operation... the 
Kenwood  way.  The  TS-700A  operates  all 
modes:  SSB  (upper  &  lower)  /FM/AM/CW 
and  provides  the  dependability  of  solid  state 
circuitry.  Has  tunable  VFO  and  4  MHz  band 
coverage  (144  to  148  MHz).  Automatically 
switches  transmit  frequency  600  KHz  for 
repeater  operation.  AC  and  DC  capability 
through  its  built-in  power  supply.  Outstand- 
ing frequency  stability  Complete  with  micro 
phone  and  built-in  speaker $700,00 


YAESU 
FT-221 


A  compact,  versatile  transceiver  designed  for 
the  active  2  meter  enthusiast.  Features  all 
mode  operation  —  SSB/FM/CW/AM  —  with 
repeater  offset  capability-  Advanced  phase 
lock  loop  circuitry,  computer-type  modular 
construction.  Preset  pass  band  tuning  pro- 
vides the  optimun  selectivity  and  performance 
needed  on  today's  active  2  meter  band.  Com- 
plete 144-148  MHz  coverage.  Built-in  AC  and 
DC  power  supplies  and  speaker. $679.00 


We  stock  the  Bird  Model  43  Wattmeter  and  accessories. 


Prices  subject  to  change  witfmut  notice 


Henry  Radio's 

TEMPO 

VHF/ONE 


An  advanced  design 

synthesized  2 -meter 
transceiver 


Full  phase  lock  synthesized  (PLL)  so  no  channel  crystals 
are  required  •  Solid-state  •  5  digit  LED  receive  fre- 
quency display*  Full  2-meter  band  coverage  (144  to 
148MHz)  for  transmit  and  receive  *  Automatic  repeater 
split  (selectable  up  or  down)  •  2  built-in  programmable 
channels  •  $495.00. 

TEMPO  SSB/ONE  (SSB  adapter  for  the  VHF/ONE)  • 
Selectable  upper  or  lower  sideband  •  Plugs  directly  Into 
the  VHF/ONE  •  Noise  blanker  built-in  *  VXO  for  full 
frequency  coverage  •  $225.00, 


Henry  Radio's 

TEMPO 
CL 146 A 


a  VHF/FM  mobile  transceiver  for  the  2  meter  ama- 
teur band.  Compact,  rugged  and  all  solid  state.  One 
channel  supplied  plus  two  of  your  choice,  144  to  148 
MHz.  Multifrequency  spread  of  2  MHz,  12  channel 
possible.  Internal  speaker,  dynamic  mike,  mounting 
bracket  and  power  cord  supplied,  A  Tempo  best  buy 
at  $239,00. 

TEMPO  VHF/UHF  AMPLIFIERS 

Solid   state   power  amplifies  for 
use   in   most  land  mobile  applica- 
tions   Increase  the  range,  clarity, 
reliability  and  speed  of  two  way 
communications, 


Now, 
meet 


Radio .  , . 


Walt  Henry      Ted  Henry      Bob  Henry 
W6ZN  W6UOU  W0ARA 

ANAHEIM      LOS  ANGELES     BUTLER 


Plus  a  large  staff  of  highly  qualified  sales  and  service 
personnel  pledged  to  serve  you.  Henry  Radio  carries  large 
stocks  of  all  major  brands.  We  take  trade-ins,  sell  used 
equipment  and  offer  better  terms  because  we  carry  our 
own  financing.  Our  reconditioned  equipment  carries  a 
15  day  trial,  90  day  warranty  and  may  be  traded  back 
within  90  days  for  full  credit  toward  the  purchase  of  new 
equipment.  Export  inquiries  solicited.  Also,  military, 
commercial,  industrial,  and  scientific  users... please  write 
for  information  on  our  custom  line  of  high  power  linear 
amplifiers  and  RF  power  generators. 


Heart 'Radio 


11240  W   Olympic  Blvd.,  Los  Angeles,  Calif.  90064 

931  N.  Euclid,  Anaheim,  Calif.  92801 
Butler,  Missouri  64730 


213/477-6701 

714/772^9200 
816/679-3127 
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Fig,  4,  Alternate  FET  vfo.  Capacitors  and 
resistors  in  pF  and  Ohms  unless  otherwise 
stated. 
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Fig.  5W  The  optional  buffer  is  used  In 
conjunction  with  buffer  in  transmitter  to 
provide  better  isolation  for  break-in  oper- 
ation or  for  when  some  pulling  of  the  vfo 
cannot  be  tolerated, 

these  applications.  It  will  operate  at  fre- 
quencies in  excess  of  the  30  MHz  en- 
countered in  the  10  meter  version  of  the 
Mini-Mite,  so  it  is  a  pretty  good  choice  until 
research  proves  the  existence  of  a  better 
all-around  transistor.  The  rf  choke  used  in 
the  finaf  is  a  high-current  jobby.  A  conven- 
tional rfc  has  too  much  dc  resistance  and 
limits  the  output  power  stage  can  run.  Wind 
forty  turns  #18  en.  close  and  in  2J5  layers 
directly  on  one  of  those  slugs. 

Table     1     gives    values    for    coils    and 
capacitors  to  be  used  for  multi-band  opera- 


Coil  /Cap 

Band     SO 

40 

20 

Lt 

16t#28E 
03t  on  toroid) 

X 

X 

L2 

X 

St#28E 
wide  spaced 
Stltnk 

X 

15 
X 


10 
X 


L3 

L4 

C4 
L5 
C5 
L6 


7t#28E 
3t  link 

30t#28E 
lOtlink 

470  pF 

25t#28E 

300  pF 

35t#28E 


Same 


Same 


Same 


Same 


1  5t#28E 
5t  link 

8t#28E 
4tlink 

5t#28E 
31  link 

4t#18E 
2tlink 

270  pF 

150pF 

100pF 

68  pF 

1 3t#28E 

7t^2BE 

4t#28E 

3t#T8E 

150pF 

75pF 

50  pF 

37  pF 

21t#28E 

IDtyfeSE 

7t#28E 

5t#13E 

Table  L  Coii /capacitor  data  (final  values  wili  need  trimming). 


tion.  You  may  wish  to  switch  in  the  coll/ 
capacitor  combinations,  or  do  some  experi- 
menting with  winding  multiple  coils  on  the 
same  form.  Some  of  the  problems  are  that 
the  cotl/capacitor  combinations  are  sym- 
pathetic to  harmonics  and  you  may  get  false 
loading.  But,  as  long  as  the  0  is  high  enough, 
you  could  make  each  band  peak  at  some 
different  setting  of  the  slug  in  the  cor!  form. 
This  helps  eliminate  the  problem.  Also, 
remember  to  use  shielded  solenoid  induc- 
tance formulas  because  the  overlapping  coils 
act  as  shields  and  change  the  normal  calcula- 
tions. The  cost  savings  of  this  system  would 
be  significant.  This  could  be  our  answer  to 
the  old  familiar  tapped  coil  setups  in  tube- 
type  rigs. 

The  final  tuning  coils  are  mounted  on  a 
piece  of  angle  aluminum  as  shown  in  the 
photos.  Each  slug-tuned  coil  has  a  wooden 


The  original  bread  board  view  of  the  Mini-Mite  (note  the  final  is  missing  in  this  photo)  just 
goes  to  show  that  layout  is  not  critical,  as  this  unit  worked  quite  well.  Also  this  prototype 
used  the  optional  buffer  -  the  two  plastic-type  transistors  just  behind  the  vfo. 


dowel  extension  approximately  3-3/4  inches 
long.  The  dowels  used  on  all  the  tuning 
setups  are  standard  1/4  inch  diameter  units. 
They  are  epoxied  to  the  tuning  screws,  When 
the  coils  are  tuned  to  minimum  Inductance, 
the  knobs  stick  out  from  the  front  panel  a 
little  way.  You  can  build  the  unit,  tune  it, 
then  cut  off  the  dowels  at  the  right  approxi- 
mate length  to  keep  the  knobs  from  sticking 
out  too  far. 

Construction  is  not  too  critical.  The 
Mini-Mite  is  built  in  a  6x4x2  inch  chassis 
(LMB  #642);  you  may  add  the  bottom  plate 
which  is  available  for  this  chassis.  The  circuit 
board  is  a  very  tight  fit  in  the  box.  In  order 
to  get  the  circuit  board  in,  it  will  have  to  be 
slid  into  place  before  the  tuning  capacitor  is 
mounted.  Then  push  the  circuit  board  back 
all  the  way  against  the  back  wall  of  the  box. 
This  should  leave  enough  room  to  insert  the 
tuning  capacitor.  Hold  the  capacitor  in  place 
by  means  of  its  mounting  holes  and  screws, 
then  slide  the  PC  board  forward  into  its 
mounting  place.  The  PC  board  is  held  away 
from  the  chassis  on  1/4  inch  spacers.  Mount 
the  spacers  in  place,  tighten  nuts  over  the 
mounting  screws,  and  then  the  PC  board  is 
slipped  into  position  and  more  nuts  are 
placed  over  the  mounting  screws.  This  allows 
you  to  remove  the  PC  board  without  the 
hassle  of  afways  fumbling  to  find  a  way  to 
hold  the  spacers  in  place  while  you  stick  the 
mounting  screws  through  them  and  the  PC 
board. 

Operation 

Before  you  can  begin  to  operate  the 
Mini-Mite,  you  must  provide  for  the  type  of 
keying  scheme  which  will  best  serve  you. 
For  instance,  you  may  wish  to  key  the 
oscillator  for  break-i n.  Fig.  1  suggests  some 
keying  schemes.  The  PC  board  is  set  up  for 
keying  the  driver  and  final  simultaneously. 
To  change  from  this  requires  some  revision 
of  the  printed  tracks.  Keying  the  driver  and 
final  is  convenient  and  easiest,  but  has  one 
major  disadvantage.  Dirty  key  contacts  will 
increase  the  chance  that  some  voltage  will  be 
dropped  across  the  closed  contacts.  At  the 
higher    current    levels    encountered  at    this 
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point,  you  can  drop,  say,  a  volt  or  so,  and 
lose  effective  Input  power  to  the  final  and 
driver,  and  degrade  the  output  signal.  Keep 
the  key  contacts  reasonably  clean  and  you 
should  have  no  particular  problems.  Tuning 
up  the  Mini-Mite  is  pretty  much  like  tuning 
any  other  rig,  except  thai  you  must  also 
tune  a  solid  state  rig  for  cleanest  output 
signal.  You  will  have  to  monitor  on  a 
receiver  as  you  tunc  up.  You  can  use  a  #47 
dummy  load,  but  take  care  not  to  leave  the 
key  down  for  periods  over  a  minute  or  so,  as 
the  overvoltage  to  the  bulb  will  burn  it  ouL 
Tuning  to  an  antenna  can  be  accomplished 
with  a  field  strength  meter,  in-line  watt- 
meter, swr  bridge  on  forward  power,  or  a 
tuning  meter  as  shown  in  the  schematic  Fig. 
6.  Tune  for  maximum  all  the  way  around 
and  you  should  get  the  cleanest  signal. 

Well,  for  just  under  twenty  dollars,  the 
Mini-Mite  is  goirvg  to  make  the  Novice  a  fine 
first  rig.  Or  it  will  serve  the  guy  who 
operates  portable  for  fun  quite  well  because 
it  has  enough  kick  to  cut  through  some  of 
the  QRM  It  also  makes  a  great  standby  rig 
for  the  day  when  that  low  band  transceiver 
pops  off  the  air  and  you  would  like  to  tell 
the  guys  in  the  group  what  happened  with- 
out a  long  distance  phone  call*  Usually, 
when  guys  are  on  frequency  and  looking  for 
you  anyway,  they  will  hear  a  little  peanut 
whistle  QRP  rig  coming  in,  so  you  will  be 
able  to  set  rem  straight  (if  you  can  still 
remember  the  code).  And  if  you  Ye  a  General 
or  Advanced  who  has  only  got  a  transceiver 
that  won't  go  on  CW,  here's  your  gateway  to 
20  wpm!  ■ 
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Fig.  6,  Tuning  meter.  Ml  Is  a  tuning  indica- 
tor or  battery  level  indicator  available  from 
many  rriait  order  houses  or  the  XYUs 
cassette  player. 


Here  Is  the  final  version  of  the  MinhMlte  component  layout:  The  output  transistor  has  a 

finned  heat  sink.  The  vfo  is  in  the  area  shown  with  the  toroidal  coif  although  other  coifs  may 
be  used  as  discussed  in  the  text. 


Author's  Note: 

Add  this  modification  (Fig.  7)  to  the 
Mini-Mite  schematic.  All  it  amounts  to  is 
adding  a  100  Ohm  resistor  and  a  Ik  resistor 
in  the  Buffer  Amplifier.  The  47k  bias 
resistor  is  dropped  so  the  stage  runs  class  C. 

The  best  way  to  run  the  rig  as  a  I  Watt 
output  QRPer  for  anyone  not  interested  m 
going  the  full  7  Watt  route  is  shown  fn  Fig. 
8.  Leave  out  the  driver  transistor  and  run  a 
100  pF  between  the  output  winding  from 
the  amp  stage  and  the  collector  connection 


on  the  driver,  then  a  1 00  Ohm  across  the  PA 
base  to  ground. 

Parts  List 

Q1  2N709  or  one  of  four  Radio  Shack  27&308 

Q2  2N697  or  one  of  above  package 

Q3  2N697  or  one  of  above  package 

G4  GE63  or  one  of  same  package 

QS  Motorola  HEPS3001 

Coils  (see  text)  Radio  Shack  270-376 

Tuning  capacitor  365  pF  Radio  Shack  272-1  344  or 

equiv. 

Cabinet  LMB  642  (6x4x2  aluminum) 
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Fig.  7.  Modification  to  the  Mini-Mite. 


Fig.  8, 


FAST  SCAN  AMATEUR  TELEVISION 


BROADCAST  QUALITY  PERFORMANCE      •SOLID  STATE 


L 


AX  10  TRANSMITTER 


EQUIPMENT 


AM-1A  RCVR  MODEM 


35 


FET 

fre- 


My  original  goal  in  de- 
signing this  counter 
was  to  produce  an  inexpen- 
sive; no  frills,  reasonably 
accurate,  minimum  parts 
design,  I  think  I  accomplished 
this  for  the  most  part.  Read 
on  and  see  if  you  agree. 
High  impedance 
input,  .2  to  30  MH 
quency  range,  sensitivity  *£ 
60  mV  RMS  across  most  of 
its  range,  and  compact  pack- 
aging are  some  of  its  features. 
Also,  two  modes  of  timebase 
operation  are  possible;  xtal 
controlled  with  an  accuracy 
of  ±20  PPM  ±1  count  and  tine 
frequency  (±,05%).  The  heart 
of  the  counter  (less  readout 
and  power  supply)  is 
mounted  on  2  PC  boards 
(sr  x  5").  The  cost  of  the 
boards  filled  with  parts  (for 
line  frequency  operation) 
plus  the  6  Minitron  readouts 
will  run  you  about  $40.  An 
additional  $8  pays  for  the 
xtal  controlled  timebase,  and 
of  course  youll  need  a  power 
supply.  Any  junk  box  parts 
substitute  will  naturally 
reduce  your  costs. 


Operation 

The  block  diagram  of  Fig. 
1  shows  the  signal  flow  and 
control.  Referring  to  Fig,  2, 
Q1  to  Q4  shape  the  incoming 
signal  to  produce  TTL  com- 


patible levels.  A  precise  100 
ms  gate  (at  IC19  pin  2)  is 
then  "or"ed  together  with 
the  signal  (IC19  pin  3),  This 
gated  signal  is  counted  down 
and   displayed  on  the  read- 


outs. The  trailing  edge  of  the 
100  ms  gate  triggers  the  one 
shot  IC24.  A  pulse  is  gen- 
erated that  strobes  the  quad 
latches  IC7  to  I  CI  2;  The 
stored  data  is  transferred  to 


Fun  Counter  Project 


--an  invaluable  test  instrument 


for  under  $50? 


Al  Plavcan 
PO  Box  61  73 
Anaheim  CA   92806 
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F/?,  7,  fi/oc/f  diagram. 

the  decoders  and  readouts. 
The  trailing  edge  of  the  one 
shot  triggers  another  one  shot 
IC25  to  produce  the  reset 
pulse  to  counters  IC1  3  to  18. 
All  counters  are  reset  to  zero 
until  the  next  gated  input  is 
counted.  Thus  the  sequence 
is:  gate,  count,  transfer ,  reset. 

Construction 

As  mentioned  earlier,  the 
heart  of  the  counter  is 
mounted  on  3"  x  5M  PC 
boards  (actually  3"  x 
5-3/1 6").  You  can  package 
these  boards  any  way  you 
like.  Just  allow  sufficient  ven- 
tilation in  any  enclosure  you 
use.  One  of  the  drawbacks  of 
laying  out  small  boards  is  that 
you  can't  get  all  the  circuit 
connections  on  them  that 
you'd  like.  So  we're  going  to 
have  to  add  some  jumpers. 
Refer  to  Fig.  2  and  Fig.  5. 
After  all  the  components  are 
mounted,  jumper  IC19  pin  2 
to  IC24  pin  3,  Also  jumper 
point  "A1*  to  the  pad  right 
above  it  (for  line  base  opera- 
tion), That's  alf  the  jumping 
we  need  for  the  Input  and 
Control  board. 

The  Readout  board  will 
require  the  following  jumpers 
(refer  to  Fig.  3  and  Fig.  6): 


1.  IC7   to    12  —  jumper  all 
pins  4  and  I  3  (strobe). 

2.  IC13  to  18  —  jumper  all 
pins  2  (reset), 

3.  IC13  to  18  -  jumper  pins 
1  and  12  on  each  IConly, 

4.  IC13  pin  11  to  IC14  pin 
14. 

5.  IC14  pin  11   to  [CI  5  pin 
14. 

6.  IC15  pin  11  to  IC16  pin 
14. 

7.  rC16  pin  11   to  IC17  pin 
14. 


&3VAC9* 


RESET 
TO  fC5  13-ta 


FTOU  CHlfSTHL  CONTROLLED 
GATING  CIRCUIT 


Fig.  2.  Input  and  Control  board. 
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Fig.  3.  Display  hoard. 


8.  IC17  pin  11  to  IC18  pin 
14, 

Also,  power  to  all  [Cs  and 
all  power  grounds  will  have  to 
be  added.  Refer  to  Fig,  3, 
Jumper  grounds  to  the 
ground  plane  and  between 
boards,  I  suggest  you  use 
Mo  lex  terminals  to  mount  all 
ICs,  The  added  cost  is  worth 
it. 

The  Input  and  Control 
board  artwork  (Fig.  5}  is  laid 
out  for  60  Hz  operation.  If 
you're  satisfied  with  an 
accuracy  of  approximately 
500    PPM    on    your    counter, 
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Fig.  4.  Power  supply. 
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Fig,  5(a).  input  and  Contra!  PC  board,  ful!  size. 

use  it  as  is.  You  won't  need 
the  LM34Q-5T  in  the  power 
supply,  so  that's  an  additional 
saving. 

The  crystal  controlled 
timebase  should  be  added  to 
get  the  most  accuracy  from 
your  counter.  Fig.  7  is  a 
suggested  circuit.  There  is  no 
artwork  included  for  this 
additional  circuitry.  Layout  is 
not  critical  and  could  be 
hand^wired  in  no  time.  If 
used,  you  won't  need  IC22 
and  IC23.  To  connect, 
remove  the  jumper  at  point 
"A"  and  connect  the  output 
on  the  last  counter  to  point 

id  AM 

r>    . 

That's  about  it.  If  you  got 
all  the  jumpers  in  right  and 
your  power  is  connected  right 
(double  check),  you  should 
be  finished.  The  dot  near 
each  IC  on  the  artwork  is  pin 


Fig.  5(b),  Component  layout}  input  and  Control  board \ 
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KLM 


KLM ...  big,  broad,  super- 
performance  line  of  beam  antennas 
with  the  same  "take  charge"  Big  Stick 
leverage  from  forty  meters  to  seventy  centi- 
meters! Covers  the  whole  band  *  Cleaner  patterns  and 
lower  VSWR  are  attributable  to  sophisticated  designs 
featuring  multiple  driven  elements,  optimized  between 
element  spacings  and  KLM's  custom  insulators. 

Every  KLM  antenna , . .  HF  through  UHF. . .  is  a  carefully  crafted  product  t 
engineered  for  maximum  mechanical  strength  consistent  with  low  weight . . . 
is  corrosive-  resistive  with  stainless  steef  hardware  and  6063-T832  aluminum  . . . 
uses  high  strength,  low-loss  insulation  materials  and  castings. 

Don't  be  second  best  in  HFor  VHF  contests,  Oscar 
Moon  bounce,  tropo  . . .  penetrate  the 
pileups  with  KLM  antennas! 

■  K  LM  Mo  del  432- 1 6-  LB  cove  rs 
43Q-434  MHz  only. 


penetrate 
the  pile  - 


KLM  70 
CENTIMETER 
ANTENNAS 

The  fine  series  of  UHF  antennas 
consists  of  6, 14  and  27  element 
high  gain,  broad  coverage 
antennas  (6  and  1 4  element  types 
are  rear  mount  able)  All  antennas 
(except  the  432-1 6-LB)  cover  420- 
450  MHz  without  need  for  tuning. 
These  are  ideal,  maximum  gain 
antennas  for  point-to-point  or 
repeater  control  applications. 
An  available  long  boom  12'  model}, 
optimized  at  432  ±2MHz,  is  par- 
ticularly desirable  for  EME  and 
DX  communicafions.  Eight  of  these 
beams,  using  KLM  high  efficiency 
couplers  are  comparable  to  a  1 28 
element,  extended,  expanded 
coJIinear  array. 

A  typical  anten  na:  ( KLM  -420-470-1 4) 

Elements:  14. 

Gain:  1 1,5db  (dipoie  reference) 

Beam  width:  18  degrees  @  3db  pts. 

Diameters:  Boom:  V  (25.4mm). 

Elements  WD  (9.5mm) 


KLM 

20  METER 

MONOBANDER 

Do  you  operate  both  phone  and  CW  and  so  are  forced  to 
compromise  with  higher  VSWR  on  one  or  the  other  mode? 
Not  with  this  KLM  20  meter  monobander!  Multiple  driven 
elements  and  other  KLM  design  exclustves,  give  broad- 
band action,  low  VSWR  over  13.9  to  14.4MHz,  F/B{and 
sides)  ratio  is  excellent,  gain  Is  exceptionally  high, 
(9.75  dipoie  reference).  Impedance  is  200 ohms  balanced 
(matched  w/KLM's  4:1  4KW  p,e,p,  balun  (optionally 
available).  Assembly  is  simple  and  fast. 

Other  KLM  beams  for  40, 15  and  1 0  meters  feature  dual 
driven  elements  for  high  gain,  F/B  ratio  and  low  VSWR 
over  both  phone  and  CW  band  sections.  Alao,  a  7  element 
log  periodic  w/26r  turning  radius,  30'  boom  (3",  76  mm) 
0  that  gives  continuous  coverage,  1 0-30MHz! 
Makes  an  excellent  NO  TRAP,  20-15-10  meter  beam  with 
gains  equivalent  to  long  boom,  3  element  YagL  Matches 
50  ohm  line  w/4KW  p.e.p,  balun  (supplied). 

5  full  size  elements:  Boom:  42  ,  3  (76rnrrOD, 
Turning  radius:  28'  Wgt:  65  lbs.  (29.4KG) 


At  your  dealers.  Write  tor  descriptive  catalog. 


KLM 


electronics 


1 7025  Laurel  Roadp  Morgan  Hill  CA  95037  (408)  226-1 780,  (408)  779-7363 


KLM 

2  METER  ANTENNAS 

The  antennas  in  this  series  will 
beat  all  comers!  individually,  these 
antennas  are  doing  a  tremendous 
job  where  high  gain,  FIB  ratio  and 
low  VSWR  are  important ...  in  VHF 
DX  contests  for  example.  Many  are 
stacking  them  for  moon  bounce 
and  tropo  work  using  available  KLM 
baluns  and  couplers,  included  in 
the  series  are  antennas  with  7,  8, 
9,  11,  12, 14  and  16  elements,  all 
providing  broad  coverage.  143.5 
to  148.5MMz  (without  tuning)  plus 
exceptionally  high  gain. 

A  typical  antenna:  (KLM -1 44-1 48-1 4) 
Elements:  14, 

Gain:  1 4r 2d b  (dipole  reference) 
Beam  width:  1 8  degrees  @  3db  pis. 
Boom:  208"  (5263mm).  Wgt.:  9  lbs  (4  KG) 


NEW 

AZIMUTH 

ROTATOR 


(deaf  for  most  HF  tribanders  and  VHF  arrays. 
Medium  duty  w  /  electric  a  r  bra ke/tim it  switches. 
1  minute/ 360  degrees.  Rugged  . . .  weatherproof. 

Attractive  direction  indicator 

NEW  ELEVATION  ROTATOR 


Use  for  OSCAR  6-7,  Moonbourrce,  etc,  Med&um 
duty  w/ electrical  brake  /limit  switches. 
1  m  in  J  J  BQ  degrees.  Rugged  ...  weatherproof 
Attractive  direction  indicator. 


Fig.  6(a),  Display  PC  hoards  full  size. 


Fig.  6(b).  Component  layout,  Display  hoard. 


1.  Make  sure  all  IQ  arc 
installed  correctly.  That's 
another  reason  for  using  the 
Molex  terminals.  It's  a  lot 
easier  to  reverse  an  in- 
correctly   mounted    !C   with 


them. 

There  is  no  calibration 
procedure.  If  it's  wired  right, 
it'll  work.  One  word  of 
caution.  If  the  counter  fails 
to  count  al!   the  way  to  30 


MHz,  IC21  could  be  the 
cause.  It  has  to  divide  by  5  up 
to  15  MHz.  Substitute  it  with 
other  7490s  until  you  get  one 
that  goes  to  30  MHz  on  the 
input* 


i  5  4  7  4  7 


Finally,  your  counter  is 
compatible  with  any  of  the 
prescalers  available  on  the 
market,  extending  its  range  to 
300  MHz," 


Parts  List 

ici  to  ice 

7447 

IC7to  IC12 

7475 

I  CI  3  to  IC13,  IC21 

7490 

IC24,  IC25 

741  21 

IC22 

7413 

IC23 

7492 

IC19 

7402 

IC20 

74S73 

R16H  R17 

1  0k  %  W 

R2 

1  meg 

R3 

1.2k 

R4,  R13 

150 

R5 

270 

R6 

3,9k 

R7 

1.5k 

RS 

390 

R9 

100 

R10 

3.9k 

R11 

24k 

40 


R12 

15 

R14 

4.7k 

R15 

1.5k 

01,03,04,011 

•  1  mF  20  V 

C5 

TOOpF 

C6 

.001  mF  20  V 

C7 

1 00  pF 

Q1 

MP  F  102 

Q2,  04 

2N3638A 

Q3 

2N2222 

Q5,  Q6 

2N2222 

IC  terminals  Molex  Soldercon 
Series  90  Minitron  Display  (6) 

Note:  Transistors,  (Cs,  terminals 
and  display  are  available  from 
Digi-Key  Corp.H  P.O.  Box  126, 
Thief  River  Falls  MN  56701 
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Fig.  7.  Crystal  controlled  time  base. 
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/Vote:  For  a  more  versatile 
counter^  and  to  prevent  over- 
loading the  front  end,  the 
input  circuitry  shown  in  Fig. 
8  should  be  added. 


What  has  two  meters,  three  Watts, 
and  a  swinging  VXO  wrapped  up  in  a 
$280  package?  The  lC-202rof  course! 
A  few  months  ago,  Jay  W6BWB, 
took  his  Japanese- born  wife  Kiyo  to 
visit  relatives  in  Japan,  A  trip  to 
Akihabara,  Tokyo's  Electronics 
District,  was  also  on  the  agenda*  It 
was  a  fortunate  bit  of  timing  that 
I  COM  had  fust  introduced  six  meter 
and  two  meter  walkie-talkies  in  Japan 
since  Jay  was  "hot  to  trot"  to  get  on 
two  meter  sideband  after  monitoring 
the  activity  for  some  months.  It  was 
also  fortunate  because  the  price  was 
very  reasonable  when  compared  to 
other  units  available, 

So  he  bought  the  rigs  (for  six  and 
two).  Listening  on  six  or  two  in 
Tokyo  was  an  eye-opener.  1  suppose  it 
was  because  of  their  code -free  license 
(held  by  many  very  technically  com 
petent  engineers,  by  the  way  J.  but  the 
bands  were  filled  with  activity  day 
and  night,  Even  from  60  miles  outside 
of  Tokyo,  Jay  found  high  activity. 

Back  in  the  states,  the  rig  proved 
quite  adequate  for  local  QSOs  out  to 
60  miles  or  so.  The  surprise  came 
when  he  was  able  to  work  Los  Angeles 
and  San  Diego  some  320  and  420 
miles  down  the  mountainous  coast  of 
California!  Jay's  QTH  is  one  of  the 
better  ones  in  Santa  Cruz,  but  even 
with  his  KIM  16  element  beam  and 
70  foot  tower  his  total  height  above 
sea  level  is  less  than  125  feet.  No 
matter  how  you  sEice  it,  420  miles  on 
3.2  W  PEP  is  nothing  to  sneeze  at! 

I've  been  able  to  check  out  two 
JC-202's  at  SBE's  engineering  facility. 
Both  showed  good  results.  Both  bad 
less  than  0.125  uV  sensitivity  for  10 
dS  S+N/N  ratio.  Both  gave  better  than 
70  d  8  intermodulation  rejection  (+10 
and  +20  kHz  signals  required  to  equal 
the  level  of  the  desired  signal).  The 
AGC  is  reasonable  ...  15  dB  audio 
change  for  over  70  dB  rf  change  (0*3 
uV  1,000  uV).  Audio  output  is  ade- 
quate for  a  portable  package  but  may 
be  marginal  in  noisy  vehicles  \n  mobile 
service    , .  about  1  Wr 

The  transmitter  shows  good  design 
with  spurious  and  harmonic  content 
below  the  70  dB  range  of  the 
Spectrum  Analyzer.  Distortion  pro 
ducts  at  the  3,2  W  level  allowed  by 
the  ALC  are  better  than  30  dB  below 
each   tone    (-36   dB   by    ARRL  stan 


ICOM's  IC-202 


dardsl.  Some  have  been  able  to 
increase  the  output  to  over  4  vV  PEP 
by  backing  oft  the  ALC,  but  the  1.5 
dB  gained  by  doing  this  is  probably 
not  worth  the  5-6  dB  of  additional 
"garbage"  it  causes. 

The  unit's  size  makes  it  a  natural 
for  trips,  mounts  in- topping,  battery 
operation,  "natural  power,"  and  emer 
gency  use.  It  is  roughly  the  size  of  the 
popular  TR  22  FM  transceiver  {2V*  x 
BVs  x  7%}.  It  features  built-in  batteries 
(nine  "C"  cells),  internal  whip 
antenna,  external  power  jack,  external 
antenna  jack  (SO- 239),  and  external 
speaker  jack. 

The  VXO  covers  two  ranges  as  it 
comes  from  the  factory, 
144,00- 144.20  and  144.20-144.40. 
Two  additional  ranges  are  available  or 
an  external  VFO  can  be  used.  The 
VXO  is  calibrated  in  5  &  10  kHz  steps 
and  can  be  set  within  about  1  kHz  of 
a  desired  frequency.  While  this  is  not 
as  accurate  as  rigs  like  the  Echo  II 
\ which  can  be  set  within  100  Hz),  it  is 
good  enough  so  that  you  can  tell  that 
a  station  is  there. 

The  rig  sports  Receiver  Incremental 
Tuning  (FUT)  so  that  the  receiver  can 
be  tuned  independently  from  the 
transmitter.  The  RIT  has  a  center-off 
detent. 

CW  is  accomplished  by  throwing  a 
front  panel  switch  each  time  CW  Is 
desired.  This  sets  up  a  carrier  shift  of 
about  1  kHz  for  automatic  offset. 
Some  may  find  that  the  switch  is 
inconvenient  as  it  must  be  turned  off 
again  in  order  to  receive.  However, 
this  is  a  minor  inconvenience.  CW 
Output  is  about  4  W. 


r- 


The  JiSf*  meter  is  of  the  "hang 
variety  making  signal  levels  easy  to 
read.  Since  it  works  off  the  AGC  line 
it  does  not  read  below  0.5  uV,  how- 
ever, even  though  this  is  well  into  the 
"Q-5Ji  area.  The  "S"  meter  doubles  as 
an  rf  output  indicator. 

There  is  no  squelch  on  the  IC-202. 
While  this  is  not  considered  a  problem 
by  many  sideband  operators,  I  like  to 
have  it  on  my  rigs.  I  find  it  con- 
venient. 

Of  the  seven  or  eight  IC-202  owners 
in  the  San  Francisco  Bay  area,  I  don't 
know  of   any    who    have    been    dis- 


appointed with  their  units.  Some  have 
had  some  drift  problems  because  of 
temperature  variations  in  mobile  ser- 
vice, but  part  of  this  seems  to  be 
traceable  to  using  cheaper  grades  of 
American  crystals  not  specifically  cut 
for  VXO  service.  ICOM  has  not 
published  full  specifications  for  the 
crystals  and  so  far  only  includes 
144,0-144.4  crystals.  Since  operations 
in  many  parts  of  the  country  center 
around  145.010  in  keeping  with  the 
.010,  .110  tradition  on  other  VHF 
bands  [6m,  2m,  220,  432,  1296), 
ICOM  might  do  well  to  include  the 
145,0-145.2  MHz  fange  at  least  as  an 
option.  This  mktfit  eliminate  the  spec 
problem. 

Speaking  of  frequencies,  due  to  the 
very  rapid  growth  of  $S8  in  the  San 
Francisco  Bay  area  we  have  frequent 
QRM  problems  when  QSOs  get  going 
in  several  communities  independently. 
Since  cross- town  signals  are  quite 
loud,  signals  from  other  areas  often 
aren't  noticed.  However,  the  poor  guy 
located  in  between  two  such  QSOs 
ends  up  with  a  real  problem! 

Perhaps  a  lesson  from  the  11  meter 
bunch  would  be  in  order.  We've 
already  made  a  gentlemen's  agreement 
to  use  145005  for  *DX"  with 
145,010  for  monitoring  and  calling. 
Then  "private"  QSOs  move  up  20  or 
30  kHz  to  get  out  of  the  way.  CBers 
go  one  step  further  in  that  each 
community  has  Its  "channel"  so  that 
when  they  QSV  off  the  calling 
channel  they  don't  end  up  on  distant 
QSOs.  While  something  this  formal 
might  not  be  desired,  it  has  the 
advantage  that  one  can  find  someone 
in  a  specific  area  by  calling  on  that 
frequency.  I  figure  if  "Red  Rover" 
can  handle  it.  hams  ought  to  be  able 
to  do  it! 

One  last  comment.  Bob  WA6MUG 
took  his  202  up  to  Uck  Observatory 
on  Mt.  Hamilton  (3500  feet).  Me 
worked  many  Bay  area  stations  plus 
several  hams  down  at  Webster  Radio 
in  Fresno  .  .  ,  some  120  miles.  Signals 
were  very  good  all  the  way  around. 
The  clincher  Is  that  Bob  was  using 
battery  power  and  the  internal  whip 
antenna*  The  IC-202  promises  to  be  a 
tun  radio. 

James  Eagleson  WB6JINJIV 
Santa  Cruz  CA 
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If  you  have  one  of  these  fine  rigs  ,  . . 
.  .  .  or  any  transceiver  whose  transmit  crystals 
are  6-80  2  MHz  and  receiver  crystals  are  in  15  or 
45  MHz  range,  and  are  tired  of  buying  crystals, 
but  you  can't  afford  $4004700  for  a  new 
synthesized  rig  .  . . 
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VHP  Engineering  now  gives  you  an  inexpensive 
alternative  with  its  versatile,  unique  "Synthe- 
sizer IL" 


+  600 


0 
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te«p  un 


The  Synthesizer  II  is  a  two  meter  frequency 
synthesizer. 

Frequency  is  adjustable  in  5  KHz  steps  from 
140.00  MHz  to  149.995  MHz  with  its  digital 
readout  thumb  wheel  switching.  Transmit  off- 
sets are  digitally  programmed  on  a  diode  matrix, 
and  can  range  from  10  KHz  to  10  MHz,  No  ad- 
ditional components  are  necessary! 

SPECIFICATIONS 

•  Frequency:  140,000       149.995  MHz 

•  Transmit  offsets:  Simplex,  +60GKHz(     600KHz 

•  Plus  3  additional  field  programmable  offsets. 

•  Output:  3  voits  to  a  50 A  load 

•  Input  voltage:  11   -  18VDC  at  .900  amps 

•  Size:  8"  long  x  SH"  wide  x  2!4"  high 

20.32CM  x  13.97CM  x  571 5CM 

•  Complete  kit  including  all  electronics,  crystal,  thumb 

wheel  switch,  cabinet,  etc. 

Kit  only  $169.95        Wired  and  tested  $239.95 


ORDER   FORM 


Item 

Part  No. 

1 

Description 

Price 

Extension 

N*me 


Address. 


city, 


Stile 

Mjiicr  Charge  r>r 
8  jnk  American)  No.H 

Bin*  No . 


Zip. 


Tout 


Shipping, 

NYS  R evident 
SileiTix 


Ton! 
Enclosed. 


Expiration  Dasc 


T  ERMSl  C.O.O.,  cjih  or  check 
with  «d«r.  We  ilw^  accept 
BAnkAmeridrd  and  Waiter 
C*ftfy. 

CLAIMS:  Notify  VHFontf  the 
Ctttitt  Of  dUmjfe  with  m 
*c«n  1 7  (  da>  s,  of  receipt  of 
vftipmrni 

RE  TURNS-  Obl*jn  Author ij *■ 
ikm*  from  Yhf  before  «■ 
turnifif  arty  merchandise. 
PRICES     AND     SPECIFICA- 
TIONS. Subject  to  ctunfi 
■  thou!  notice. 
SHIPPING     INFORMATION: 
AU  shipments  *f?  F.G.B.  fiinj- 
hamton,    JOT.    13902.    Ship- 
menll    will    be    m*dt    fry    the 
moit    convenient     method. 
Please  include  iuf f k »cnt  funds 
to  cove i  ihtpplni  jnd  handling. 
Ally*  5  im  4  weeks  for  delivery. 


I 
I 
I 
I 
I 
I 
I 

! 


I 


OiVatOX   OF  BR  OWN  l  AN  ELtCTRONlCS  CORF. 

3 20  WATER  ST.  »  P,Q,  BOX    1921 
BINGHAMTON,  HX r    13902  •  607*723-9574 
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#  engineering 

MINI -CATALOG  1976 

THE  WORLD'S  MOST  COMPLETE   LINE 

OF 
VHF   -  FM    KITS  AND   EQUIPMENT 


XX 1448  Kit. 

TX144BW/X 
TX220B  Kit. 
TX220B  WfT. 

TX432BKit, 
TX432B  W/T 


RX50C  Kit    .  , 

RX144CW/T  . 
RX220C 
RX432CKit.  . 

"rtV  I     *         .         >         .        *         » 


PA2501H  Kit 


PA2501H  WfT 
PA4G10H  Kit 
PA401QH  w/r 
PA  144/15  Kit 


PA  144/25  Kit 

PA220/15  Kit 
PA432/10Kit 

PAT 40/10  .  • 

PA1 40/30  .  . 


transmitter  exciter  —  1  watt  — 

2  meters     .  .  .  .    $   29,95 

same  as  above  —  factory  wired 

and  tested      .  .  .  . 49,95 

transmitter  exciter  —  1  watt  — 

220  MHz ,  ♦  .  .         29.95 

same  as  above  -  factory  wired 

arid  tested      .  .  .  *  . .  .        49.95 

transmitter  exciter  432  MHz    ...         39,95 

same  as  above  -  factory  wired 

and  tested *  .        59.95 

30-60  MHz  revr  w/2  pole  10.7 

MHz  crystal  filter  .  .  .  _  . 59.95 

140*170  MHz  revr  w/2  pole  10.7 

MHz  crystal  filter  ...,**•••<        69-95 

same  as  above  —  factory  wired 

and  tested 114.95 

2 1 0-240  MHz  revr  w/2  pole  10.7 

MHz  crystal  filter ,  .        69.95 

432  MHz  revr  w/2  pole  10.7  MHz 

crystal  filter     ,  .  , 79.95 

accessory  filter  for  above  receiver 

kits  gives  70DB  adjacent  channel 

rejection     8.50 

HT144B  Kit,  . 

2  meter  -  2w  —  4  channel  —  hand 
held  xcvr  with  crystals  for  146,52 
simplex    .  .  .  . 129.95 


2  meter  power  amp  —  kit  !w  in  — 
25 w  out  with  solid  state  switching, 

case ,  connectors 

same  as  above  -  factory  wired 
and  tested      *»*-»*•••••• 

2  meter  power  amp  —  TOw  in  — 
40w  out  —  relay  switching     .  .  . 
same  as  above  —  factory  wired 

and  tested      *  * 

2  meter  power  amp  —  Iw  in  — 
15w  out  —  less  case,  connectors 

and  switching 

similar  to  PA  144/1 5  kit  except 

similar  to  PA144/15  for  220  MHz 
power  amp  —  similar  to  PA  1 44/1 5 
except  lOw  and  432  MHz  .  .  . 
TOw  in  -  1  40w  out  —  2  meter 
amp  —  factory  wired  and  tested 
30w  in  -  140w  out  —  2  meter 
amp  —  factory  wired  and  tested 


39.95 

49.95 
39.95 


srfi 


«d*'* 


PS3  Kit.  . 
PS1SC  Kit 


p$i5cw/r 

PS25C  Kit  . 


P525C  W/T 


1 2  vojt  —  power  supply  regulator 

Ld.1  U  |     I.   i     ^     4     A    f     ^     t     #-   t     f     #     ii     t    f 

NEW  -  15  amp  -  12  volt  regulated 
power  supply  w/case,  w/fold-back 
current  Limiting  and  overvoltage 

UlviCvllvU  •         w         fcnt*-ni*nl*nlB         ■         nV 

same  as  above  -  factory  wired 
and  tested .  , 

NEW  -  25  amp  -  12  volt  regulated 
power  supply  w /case „  w/fold-back 
current  limiting  and  overvoltage 

protection .  , 

same  as  above  —  factory  wired 
arm  tciicu       ,   .*.«,   ,»»,.., 


8.95 


79.95 


94.95 


129,95 


149.95 


RPT144  Kit  .  . 
RPT220  Kit  ,  . 

RPT432  Kit  .  . 

fv.1      I  *Ht   ,   I   .   . 

RPT220  .... 
RPT432  .... 


repeater  —  2  meter  —  15w  — 

complete  (less  crystals) 

repeater  -  220  MHz  -  15w  - 
complete  (less  crystals) , 

repeater  -  10  watt  -  432  MHz 
{less  crystals) , 

repeater  -  15  watt  —  2  meter  — 
factory  wired  and  tested     ,  ,  .  .  , 

repeater  -  15  watt  -  220  MHz  — 

factory  wired  ^n<S  tested     

repeater  -  10  watt  -  432  MHz  - 
factory  wired  and  tested     


OTHER   PRODUCTS  BY  VHF   ENGINEERING 


GDI  Kit  . 

CD2  Kit  , 
COR2  Kit 

SC3  Kit    . 

Crystals    . 


t0  channel  receive  xtal  deck 

w/diode  switching 

10  channel  xmit  deck  w /switch 
and  trimmers   .•••.•*»•***.*• 
complete  COR  with  3  second  and 
3  minute  timers     ........... 

10  channel  auto-scan  adapter  for  RX 
we  stock  most  repeater  &  simplex 
pairs  from  146.0-147.0  (each)    .  .  .  , 


19.95 

19.95 


5.00 


Most  anyone  who  owns 
one    will    agree    that 

finding  a  surplus  facsimile 
machine  was  something  of  a 
mixed  blessing.  The  unit  is 
probably  large  and  unwieldy; 
replacement  parts  are  a 
problem;  and  some  modifica- 
tion was  likely  to  be  needed 
before  the  recorder  could  be 
used.  The  alternative,  custo- 
mizing one's  own  FAX 
machine,  isn't  really  too  diffi- 
cult. The  recorder  presented 
here  requires  no  great  amount 
of  mechanical  ability  to  con- 
struct. It  is  an  electrolytic 
type.  Chemically  treated 
paper  is  drawn  between  a 
rotating  helix  (nichrome 
wire)  and  a  steel  blade.  A 
potential  between  blade  and 
helix  causes  a  marking  ion  to 
be  deposited  on  the  paper* 
The  unit  will  record  FSK 
transmissions  of  weather 
maps,  as  well  as  some  wire 
service  photo  transmissions, 
though  the  latter  will  suffer 
mirror  image  in  recording  — 
pictures  come  out  reversed 
with  respect  to  left  and  right. 
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F#,  /.  Demodulator.  *  Adjustable  dropping  resistor  for  zero- 
center  miffiammeter. 


73  Magazine  has  published 
a  series  of  interesting  articles 
on  facsimile  during  the  last 
several  years:  "An   IC  Facsi- 


mile   Receiving    Converter," 

Brock  man,  January,  1974; 
Ralph  Taggart's  series,  "A 
Satellite    FAX    System    You 


Clyde  B.  Lee,  Sr.  W4NK 
11?  Woodmore  Ave. 
Louisville  KY  40214 


Can  Build/'  August,  Septem- 
ber, and  October,  1975;  "A 
Fast  Scan  Facsimile  System 
with  SSTV  Compatibility," 
Winkler,  March,  1973;  and 
"Facsimile  for  the  Radio 
Amateur,"  Dean,  August  and 
September,  1971.  I  suggest 
that  this  material  be  explored 
before  getting  into  the 
project.  In  particular,  the 
article  by  Bob  Dean  (of 
Alden  Electronic  &  Impulse 
Recording  Equipment  Co,) 
should  be  reviewed.  It  is  an 
informative  and  comprehen- 
sive report  on  amateur  facsi- 
mile. 

There  is  one  definite  pre- 
requisite before  getting 
underway,  A  tittle  Western 
Union  Telefax  transceiver  will 
be  needed  for  a  source  of 
gears  and  bearings  (and  some 
electronic  components). 
These  "deskfax"  units  are 
still  plentiful  on  the  surplus 
market.  If  there  is  any  diffi- 
culty in  finding  one  locally,  I 
can  supply  a  source  ($5.00 
for  the  unit  plus  shipping). 
Please  include  a  self-addressed 


a  FAX 


Scratch 


—  repeater  control,  with  ID 
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TTL  OSCILLATOR 


<(5  VAC 


WODE  BRIDGE 
l4     5DV 
9N4004 


LH309K 
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GB  AMPLIFIED 
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•JJJJf*  TO  DEMODULATOR 


50QW  TO  MO  TOP  AMPLIFIER 


F/9.    2    Precision   ac  source.    ^Filament    transformer   from 

deskfax. 


*5V 


J"F  TO    TTt 

* •  pre  :  : 


stamped  envelope   with  your 
request- 
Electronics 

The  demodulator,  Fig.  1, 
is  merely  a  RTTY  terminal 
unit.  A  suitable  lead  resistor 
and  diode  have  been  added  to 
optimize  it  for  facsimile.  This 
circuit,  employing  an  NE565 
phase  locked  loopf  was  pre- 
sented by  Nat  Stinnette 
W4AYV  in  the  February, 
1975,  issue  of  Ham  Radio 
Magazine.1  The  demodulator 
works  on  the  FM  principle. 
The  voltage-con  trolled  oscilla- 
tor of  the  NE565  locks  onto 
the  incoming  signal  and 
tracks  it  between  the  fre- 
quencies of  the  black  (1500 
Hz)  and  white  (2300  Hz) 
tones,  resulting  in  a  corres- 
ponding dc  shift  at  the 
output,  A  voltage  comparator 
connected  to  the  output  of 
the  PLL  produces  plus  and 
minus  voltages  to  activate 
printing     transistor     Q1,     A 

zero-center  mill iammeter func- 
tions as  a  tuning  indicator* 

The  precision  ac  source 
Fig.  2,  supplies  40  Hz  to  a  50 
Watt  class  B  motor  amplifier, 
using  a  pair  of  6550  tubes 
connected  as  zero-biased 
triodes.  Inasmuch  as  the  desk- 
fax  operated  at  180  rpm  (60 
Hz  supply),  40  Hz  is  required 
to  lower  the  speed  of  the 
synchronous  drive  motor  to 
produce  120  rpm.  The  120 
rpm  helix  rate  is  required  to 
copy  weather  map  and  some 
wirephoto  transmissions.  The 
little  TTL  crystal  oscillator 
circuit  is  a  "surefire"  one 
from  QST,   February,  1974, 


p.     34,     When     others     are 
cranky,  this  one  will  work! 

I  used  the  following  pro- 
cedure to  select  Tx,  the 
motor  amplifier  output  trans- 
former (see  Fig,  3),  The 
method  requires  a  known 
composition  resistor,  VTVM, 
and  filament  transformer 
(part  of  a  more  extensive 
routine  by  W0MKF  in  Ham 
Notebook  for  determining 
values  of  unknown  induc- 
tances). The  setup  will  only 
give  ball  park  values  of  impe- 
dance, but  that's  close 
enough: 


Fig,  1  Power  supplies,  *T2  -63  V  from  desk  fax.  $2  -  DPST 
switch. 


1 .  Measure    ac    voltage 

across     known     series 

resistor. 

2*  Compute     I     from 

E  RL. 

3.  Measure    ac    voltage 
across  inductance. 

4.  Compute  Z  from  E/t, 


Applying  the  method,  in 
turn,  to  deskfax  motor  wind- 
ings, primary  and  secondary 
of  a  surplus  (unmarked) 
power  transformer  on  hand, 
the  following  values  were 
obtained: 


AC 


:£fi  (KNOWN  RESISTANCE] 


Deskfax: 


Z  (Ohms) 
750 


Wfc  *DuCTJLNCEi 


Primary:  1400 
Secondary:  20k 
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FOR  BIG 
CB 

PERFORMANCE 

HIE  NEW 

HORIZON  29 

Standard's  new  digitally  synthesized  Horizon  29  CB 
outclasses  them  all  Check  these  "ASTRQPOINT"  features 
for  maximum  power  and  optimum  performance. 

Horizon  29  Full  23  channel  operation  from  an  innovative 
"Phase-lock-Loop"  frequency  system, 

Horizon  29  The  only  CB  radio  wfth  "Hear  Power*'  receiver 
performance. 

Horizon  29  Speaks  out  with  maximum  legal  power,  power 
that  nobody  walks-on. 

Horizon  29  Special  1 0  watts  of  audio  power  adds  fantastic 

"kick"  to  outside  speaker. 

Horizon  29  Microphone  gain  control  in-the-mike  for  conve- 
nient modulation  adjustment. 

Horizon  29  Remarkable  "on  frequency15  stability  even  at 
high  temperatures. 

Horizon  29  Incredible  receiver  selectivity/sensitivity  with 
range  extending  image  rejection. 

Horizon  29  All  solid  state  for  reliable  performance  ofMhe- 
road  as  well  as  in  cars,  trucks  or  boats. 

Positive  or  negative  ground. 


Horizon  29 


Get  the  facts  about  the  Horizon  29, 
the  innovative  new  CB  from  Standard. 
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Communications 

P.O.  Box  92151,  Los  Angeles, 
California  90009 


Fig.  4,  Motor  amplifier,  Tx  —  see  text.  77  —  Stancor  A  4? 1 3.  C 

-  Stancor  O  707.  SI  -  N.C  SPST  push-button  switch.  All 
resistors  16  Watt  1  Q9& 


Helix  contactor. 


That's  the  best  combination 
my  junk  box  could  produce 
-  anyway,  it  works! 

In  the  motor  amplifier, 
Fig,  4,  L  and  C  {7  Henry 
choke  and  2  mF  capacitor) 
filter  the  square  wave  40  Hz 
tone  from  the  TTL  source  to 
an  acceptable  sine  wave  for 
the  amplifier.  In  selecting  the 
output  transformer,  Tx, 
select  a  husky  one,  115  V 
primary,  with  a  secondary 
around  350-0-350  V  at  175 
to  200  mA. 

Mechanics 

As  a  first  step,  dismantle 
the  deskfax.  Disengage  the 
traversing  mechanism.  Rotate 
the  drum  and  slide  it  slowly 
to  the  left.  As  you  look 
through  the  hole  in  the  drum 
you'll  see  a  brass  screw  in  the 
drive  shaft.  Remove  the 
screw.  Loosen  the  collars  and 
fiber  gear*  Now  the  half  Inch 
drive  shaft  can  be  removed 
from  the  left.  Remove  the 
cradle  and  strip  it.  Remove 
the  following  electronic  com- 


ponents; the  push-button 
switch,  the  6.3  V  filament 
transformer,  and  the  2.5  mF 
motor  capacitor. 

Cut  the  cradle  in  two, 
making  the  cut  4-3/4*1  from 
the  left  end  (the  bronze 
sleeve  bearings  should  be 
covered  to  protect  them  from 
filings).  Next,  cut  the  1/2" 
steel  drive  shaft  as  follows: 
from  the  left  end  of  the  shaft, 
1  piece  4-7/8";  from  the  right 
end  of  the  shaft,  measuring 
from  the  shoulder,  1  piece  2" 
long.  (This  allows  }&"  clear* 
ance  between  the  end  of  the 
helix  drum  and  the  right  bear- 
ing.) See  Fig,  5,  Center  and 
drill  and  tap  the  bearing  end 
of  the  2"  piece  for  a  Mff  4/40 
screw  (this  will  be  a  wiping 
contact). 

Helix 

I've  used  Wink  W6WMI's 
system  in  constructing  the 
helix,  (See  Fig.  5.)  The  heiix 
drum  is  a  plexiglas  rod  1  Yi1 
diameter,  10"  long.  This  is  a 
step  that  will  require  a  lathe 
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or  some  means  of  precision 
boring.  One  half  inch 
diameter  holes  (carefully 
centered!)  are  drilled  to  a 
depth  of  \W*  in  each  end  of 
the  drum.  Fit  the  drum  with 
the  pieces  of  the  J$"  drive 
shaft  previously  cut,  accord- 
ing to  Fig.  5,  Drill  and  tap  for 
a  4/40  screw  !4M  in  from  the 
right  end  of  the  drum,  This 
screw  must  go  through  the 
wall  of  the  drum  and  make 
good  electrical  contact  with 
the  drive  shaft.  Drill  and  tap 
for  6/32, 14"  screws  to  anchor 
the  #22  nichrome  helix  wire. 
The  screws  are  located  ffi  in 
from  each  end  of  the  drum 
and  positioned  to  form  a 
370°  lead  (one  spiral  turn 
occupying  9"  with  about  5° 
overlap  at  each  end). 

Looking  at  the  right  end 
of  the  drum,  rotation  will  be 
counterclockwise.  The 
nichrome  wire  is  to  be  wound 
clockwise  (sweep  will  be  from 
right  to  left  as  contact  is 
made  with  the  blade).  Snug 
the  wire  up  as  tightly  as 
possible  on  the  drum,  then 
pass  the  free  right  end  over  to 
be  fastened  by  the  contacting 
screw. 

Cradle 

Using  a  3/16"  bit,  drill  any 
additional  holes  needed  in  the 
base  of  each  of  the  two  pieces 
of  cradle  previously  cut.  Set 
the  pieces  on  a  plexiglas  sheet 
3/8"  by4H"  by  14$",  Tem- 
porarily install  the  helix  and 
align  ii  so  that  it  turns 
smoothly.  Mark  the  mounting 
holes,  then  drill  and  tap  for 
#8  screws.  A  13"  by  17M  by 
3"  chassis  is  used  for  assem- 
bling the  recorder.  Place  the 
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plexiglas  base  (above)  on  the 
chassis.  At  this  time  install 
whatever  you  intend  to  use 
for  shock  mounts.  There 
should  be  at  least  4,  (Ex* 
eel  lent  shock  mounts  are 
available  from  the  deskfax, 
but  there  are  only  3,) 

Paper  Humidor 

An  aluminum  plate  1/8" 
by  3Vi"  by  1CT  is  to  be 
installed  on  the  flange  of  the 
right  cradle  member  (this 
flange  formerly  supported  the 
optical  system).  Position  the 
plate  so  that  it  overlaps  the 
forward  edge  of  the  flange  Yi* 
and  is  aligned  with  the  right 
end  of  the  cradle.  Before 
mounting  the  plate,  using  a 
3/16"  bit,  drill  holes  in  each 
corner  of  the  plate  for 
mounting  ihe  paper  humidor. 

The  Alfax  paper  must  be 
kept  moist  for  the  electro- 
lytic process  to  work;  so 
while  the  plexiglas  enclosure 
does  add  to  the  expense  of 
the  project,  it  is  an  essential 
part  of  the  recorder,  IPS 
Wei  don  #3  solvent  (or  other 
suitable  brand)  is  used  in 
assembly.  You  II  need  an 
applicator.  I  paid  the  addi- 
tional price  and  had  the  dis- 
tributor cut  the  pieces  to  size. 
See  Fig.  6*  The  box  goes 
together  easily  -  just  tack  the 
members  with  a  few  pieces  of 
Scotch    tape,    apply    the   sol- 
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Fig.  5.  Helix. 


vent,  and  in  a  matter  of 
seconds  the  pieces  are  realty 
welded.  Note  that  paper  will 
be  fed  through  a  1/8M  slit, 
formed  by  pieces  A  and  B  of 
the  front  of  the  humidor.* 
Next  cut  out  two  supports 
for  the  Alfax  paper.  Use  3/8" 
plexiglas  and  cut  to  the 
dimensions  of  Fig.  6.  Center 
these  at  the  ends  of  the 
interior  of  the  humidor  and 
cement  with  solvent.  Align 
the  top,  then  drill  and  tap  for 
a  Vi  inch  6/32  screw  at  each 
end,  Place  a  roll  of  Alfax 
paper  in  the  humidor  and 
replace  the  top.  Drill  and  tap 
for  a  6/32  screw  2"  long  that 
will  extend  down  through  the 
cover  and  contact  the  hub  of 
the  paper  roll.  These  should 
be  about  9/16"  in  from  the 
end  of  the  cover  and  in  line 
with  the  center  of  the  hub, 
Do  this  for  both  ends.  The  2 
6/32  screws  installed  wi 
function  as  "brakes"  to  con- 
trol the  flow  of  paper. 

Blade  Assembly 

Cut  a  piece  of  3/8"  plex- 
iglas to  1/4  by  9*4".  Install 
steel  pins  at  each  end,  as  in 
Fig.  7,  (Material  for  the  pins 
can  be  taken  from  the  desk- 
fax  push-button  switch 
assembly.)  Cut  a  piece  of  J 
aluminum  angle  and  install 
with  4/40  screws  as  shown. 
The  two  screws  at  each  end  at 
the  top  will  anchor  two 
phosphor-bronze  motor  brush 
springs.  The  three  screws 
along   the  forward  edge  will 


*Ple*igias,  solvent,  and  rubber 
tubing  were  obtained  from 
General  Rubber  &  Supply  Co., 
3118  Preston  Highway,  Louisville 
KY 


M 


secure  the  blade,"  wedging  it 
between  the  plexiglas  and  the 
aluminum  angle.  (The 
National  Weather  Service  and 
some  TV  stations  use  Alden 
facsimile  recorders  that  use  a 
blade  in  the  form  of  a  steel 
loop.  These  are  discarded 
after  a  little  wear  and  are  a 
good  source  of  material  for 
the  blade  required  here.  9! 
sections  can  be  cut  from  the 
loop.) 

Paper  Feed  Assembly 

See  Figs.  8  and  9.  The 
paper  feed  mechanism  is 
driven  by  a  5  Watt,  1 1 5  V,  Yi 
rpm,  60  Hz  synchronous 
motor.  This  is  a  Hurst,  Model 
CA,  available  directly  from 
the  Hurst  Mfg.  Co.,  Motor 
Division,  Princeton,  Indiana, 
currently  at  $18.06.  This 
speed  (Vi  rpm)  with  Sc- 
rollers, produces  a  9"  by  1 1" 
recording.  Not  exactly 
symmetrical,  if  one  is  a 
purist.  The  rollers  are  made 
by  slipping  10-3/4"  lengths  of 
rubber  tubing  (J4H  O.D.,  tf" 
l.D.)  over  $"  steel  rod  (the 
material  should  be  turned  and 
ground  shaft  or  drill  rod). 
The  driven  roller  is  13-1/8" 
long;  the  idler  is  11-7/8";  Ball 
bearings    (NICE    type    1602 
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DC)  are  used  lor  the  driven 
roller.  The  bearings  are 
I  1/16"  O.D.,  W  l.D,  The 
tension  springs,  E  and  F,  are 
1-3/4"  long,  cut  from  the 
traversing  mechanism  (spring) 
of  the  deskfax.  Reference 
Fig.  9:  the  3/16"  diameter 
holes  at  0  and  P  are  to  be  at  a 
depth  of  3/16"  on  the  inner 
surfaces  of  supports  A  and  D. 
These  will  retain  a  3/16"  rod 
(preferably  brass)  to  smooth 
and  align  the  paper  as  it 
emerges  from  the  slit  in  the 
humidor.  The  bottom  of  the 
rod  should  align  with  the  top 
of  the  helix  and  be  positioned 
about  5/8"  forward  from  the 
center  line  of  the  helix.  (This 
detail  is  not  shown  in  the 
exploded  view  of  Fig.  8.) 
Two  aluminum  "end  plates" 
of  1/8"  material,  each  4f/2" 
by  SW\  support  the  paper 
feed  assembly  and  the  con- 
tactor for  the  helix  wire.  See 
Fig.  10.  A  coupling  I"  long 
will  be  required  to  couple  the 
3/16"  motor  shaft  to  the  %u 
roller  rod  (you'll  probably 
have  to  make  this).  Place  the 
plexiglas  supports,  A  and  D, 
on  their  respective  end  plates, 
and  align  the  lop  and  forward 
edges.  Mirk  the  mounting 
holes  and  the  center  line  of 
the  driven  roller  shah.  Drill  a 
5/16"  hole  for  the  motor 
shaft.  This  is  to  be  expanded 
to  1/2"  after  the  motor 
mounting  holes  have  been 
marked  and  drilled. 

A  3/4"  diameter  hole  is  to 
be  drilled  in  the  right  end 
plate,  1-3/4"  from  the  top 
edge,  2-7/8"  from  the  for- 
ward edge.  This  is  for  the 
rotating  contact  (a  4/40 
screw)  in  the  right  end  of  the 
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Fig.  6.  Humidor  and  ro/l  supports.  Humidor  (3/8**  plexiglas):  2 
pes.  13/4"  x  3*3/4"  (ends);  I  pc.  4-1/8"  x  11-1/4  "  (back);  I 
pc.  3-3/4 "x  11-1/4"  (bottom);  I  pc.  4-1/2" x  11-1/4"  (top);  1 
pc.  2-5/8"  x  11-1  {4"  (front);  1  pc.  1-3/8"  x  tt-1/4"  (front). 
Assemble  with  IPS  Weldon  #3  solvent. 


helix  drive  shaft.  The  con- 
tactor is  merely  a  piece  of 
"springy"  brass  mounted  on  a 
small  piece  of  3/8"  plexiglas. 

Getting  It  All  Together 

Install  the  fiber  gear  and 
then  the  7/16"  collar  at  the 
left  end  of  the  helix  drive 
shaft.  Install  the  helix  drive 
motor  in  the  left  cradle 
member.  Place  the  helix  in 
the  sleeve  bearings  and  mount 
the  assembly  to  the  plexiglas 
base.  Position  the  aluminum 
end  plates  with  the  bottom 
edges  aligned  with  the 
bottom  of  the  cradle,  and 
with  the  rear  edges  aligned 
with  the  rear  edge  of  motor 
support.  Attach  these  to  the 
ends  of  the  cradle  with  ^8 
screws  (2  in  the  lower  edge 
and  1  on  the  uprights  that 
house  the  sleeve  bearings). 
Press  the  ball  bearings  into 
the  11/16"  holes  in  the  plexi- 
glas supports  (A  and  D),  Slip 
the  paper  smoothing  rod  into 
each  support,  seating  it  at  0 
and  P  (Fig.  9),  Install  the 
driven  roller.  Attach  this 
assembly  to  the  aluminum 
end  plates.  The  left  support, 
A,  will  require  3  spacers  I/2" 
long.  These  can  be  made  up 
of  3  sets  of  3/8"  O.D.  spacers 
for  #8  screws,  W"  long  (H,  H. 
Smith  #2119)  and  1"  long 
(H.H.Smith  #2117).  Slip  the 
coupling  onto  the  left  end  of 
the  roller  shaft;  mount  the 
motor.  Mount  the  springs  and 
adjustable  bearings  (Fig.  8) 
for  the  idler  roller.  Install  the 
aluminum  base  plate  for  the 
paper  humidor.  Place  the 
humidor  on  the  plate, 
centered  with  the  helix,  and 
with  its  front  1-1/8"  from  the 
center  line  of  the  helix.  Mark 
and  attach  the  humidor  to 
the  plate  (use  !4"  screws). 
Slip  the  left  pin  of  the  blade 
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Fig.  6(a).  *  Alfax  paper 
collapsible  core. 
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assembly  into  its  mounting 
bracket  (a  piece  of  1/8" 
brass,  W  by  3").  Rest  the 
blade  on  the  helix,  center  it, 
and,  with  the  blade  assembly 
leveled,  mark  the  right  end 
plate  for  a  1/8"  bearing  hole. 
Similarly  mark  and  mount 
the  left  bracket.  (Small  thin 
pieces  of  brass,  attached  with 
4/40  screws  to  the  outer  sur- 
faces of  the  bearing  members, 
will  prevent  lateral  movement 
of  the  blade  assembly.)  Two 
#8  screws,  1%"  long,  support 
the  phosphor-bronze  motor 
springs  {Fig.  7).  Use  a  #55  (or 
similar)  bit  and  drill  a  hole 
adjacent  to  the  head  of  each 
screw.  Drill  and  tap  the 
front  wall  of  the  humidor  for 
these  #8  screws,  1  '■  from  the 
top  and  VA"  inch  from  each 
end.  Two  Ya"  hex  spacers,  1" 
long,  threaded  for  a  6/32 
screw  (H.  H.  Smith  #2324) 
are  drilled  and  tapped  for  a 
4/40  screw  at  !4"  from  an 
end.  Run  a  locking  nut  down 
on  two  4/40  screws,  3/4" 
long,  and  then  install  in  the 
hex  spacers.  Solder  com- 
pression-type springs  (I  cut 
them  from  a  transistor  heat 
sink  clip)  to  the  tips  of  each 
4/40  screw.  Thread  small 
gauge  copper  wire  through 
the  holes  in  the  #8  screws 
after  installing  them  in  the 
front  wall  of  the  humidor. 
Secure  the  ends  of  the 
phosphor-bronze  springs  (the 
other  end  of  the  springs 
should  be  fastened  to  the 
aluminum  angle  of  the  blade 
assembly).  Solder  a  lead  to 
the   right  spring.  Attach  the 


helix  contact  to  the  right  end 
plate,  centering  it  on  the  4/40 
screw  head  from  the  drive 
shaft.  Put  a  few  drops  of  #10 
oil  on  the  sleeve  bearings  and 
worm  gear.  Turn  the  helix  by 
hand  to  see  that  everything  is 
still  aligned.  Set  the  collar 
and  fiber  gear  \n  place.  There 
should  be  just  a  tiny  amount 
of  backlash  with  the  fiber 
gear  and  worm  —  and  a 
similar  "tiny"  amount  of  end 
play  between  the  collar  and 
left  bearing.  Apply  power  to 
the  helix  drive  motor  to  make 
any  final  adjustments  of  the  4 
mounting  screws  necessary 
for  smooth  operation.  Pour  a 
small  quantity  of  water  into 
the  humidor,  and,  assuming 
all  of  the  electronics  are  func- 
tioning perfectly(l),  place  a 
roll  of  paper  in  the  recorder 
and  look  for  NSS! 

Operation 

Fleet  facsimile  broadcasts 
are  made  from  NSS,  Washing- 
ton, D.C,  on  the  following 
frequencies  (kHz):  3357, 
4975,  8080,  10865,  16410, 
and  2001 5.  Incidentally,  pub- 
lication H.O.  118,  available 
from  the  U.S.  Naval  Oceano- 
graphic  Office,  Washington, 
D,C,    contains    a    wealth   of 

data  on  wmklwide  FAX 
weather  broadcasts  (as  well  as 
RTTY).  There  is  also  infor- 
mation on  interpreting 
weather  codes. 

This  is  the  procedure  I 
used  with  a  Drake  SSB  re- 
ceiver, an  R4B,  to  adjust  the 
PLL  demodulator.  Tune  in 
the   NSS  signal    (upper  side- 
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band).  Most  transmissions  are 
of  about  10  minutes  dura- 
tion, with  800  Hz  shift 
between  1500  Hz  (black)  and 


2300  Hz  (white).  Set  Rl  of 
the  demodulator  fully  clock- 
wise (maximum  resistance). 
Tuning  to  the  2300  Hz  tone 
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Fig.  7.  Blade  assembly. 


Fig.  8.  Paper  feed  assembly  (not  to  scale).  A,  D:  left  and  right 
supports,  3/8"  plexig/as.  B,  C:  top  roller  bearing^  adjustable 
brass,  1/8"  x  t/2"  x  l-f/4'\  Et  F;  tension  springs.  Gt  Hi 
rollers.  I,  j:  #8  screws,  1/4%  Kf  L:  4/40  I jT\  M,  N;  ball 
bearings. 
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should  cause  the  zero-center 
mil  I  iam  meter  (tuning  indica- 
tor) to  deflect  toward  maxi- 
mum negative.  The  2300  Hz 
tone  is  transmitted  between 
maps,  so  this  is  a  good  time 
to  check  the  tuning  indicator 
and  set  it  for  maximum  de- 
flection. Remain  tuned  to  the 
2300  Hz  tone  until  a  sun 
tone  is  heard,  indicating  the 
beginning  of  the  next  map 
transmission.  This  will  be  a 
lower  tone  (l  believe  it  is  675 
Hz),  This  will  be  transmitted 

for  10  seconds,  and  will  be 
followed  by  about  30  seconds 

of  phasing  pulses.  During  this 
tiflte,      with     the     recorder 

running,  you  should  see  the 
recording  coming  in  as  a  field 
of  black  with  a  white  line 
(about  W'  wide)  in  the  field. 
Momentarily  activate  the 
phasing  switch  (push-button) 
and  note  the  shift  of  the 
white  line  to  the  right.  Con- 
tinue to  pulse  the  phasing 
switch    until    you    have    the 
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white  line  at  the  left  edge  of 
the  paper,  You  now  have 
your  drum  phased  with  that 
of  NSS  for  proper  reception 
of  the  map.  The  copy  will 
probably  look  thin  and 
skimpy  with  this  setting  of 
Rl.  Back  off  on  Rl  slightly 
and  retune  the  signal.  Note 
that  you  are  able  to  control 
the  width  of  lines  in  the 
recording  {to  some  degree)  by 
the  setting  of  Rl. 

The  recorder  will  copy 
wi rep  ho  to  transmissions 
made  at  120  rpm.  Wirephoto 
transmissions  will  be  on  lower 
sideband  (and  inasmuch  as 
press  frequencies  are  private, 
it  would  be  inappropriate  to 
publish  them  here).  I  can  say 
that  occasionally  I've  tuned 
above  1  5690  kHz  and  come 
upon  a  signal  that  sounds  like 
a  flock  of  nervous  wild 
turkeys,  and  with  a  little 
jockeying  around  the  lower 
sideband,  was  able  to  get  a 
picture. 
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Fig,  9.  Paper  feed  supports  (3/8*f  plexiglas).  Drill  and  tap 
each  piece  for  8/32  %**  screw,  3/4*'  from  forward  edge,  5/8" 
from  top.  Drill  11/16"  hole  for  baft  bearing,  on  each  piece 
1W*  from  forward  edge,  7/8"  from  top.  0  and  P;  3/16" 
diameter  holes  to  a  depth  of  3/16**  on  inner  surface  of  each 
piece t  7/8"  from  top,  214'*  from  forward  edge}  to  retain  3JI6" 
smoothing  and  aligning  rod  (brass f  3/16"  x  12%")* 
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Fig.  10.  End  plates  for  paper  feed  assembly. 


Options 

If  a  smaller  format  is  pre- 
ferred, Alfax  paper  is  avail- 
able in  various  widths;  SVi, 
6-1  /8,  514  inches  [%  inch  is  to 
be  added  to  accommodate 
flange  thickness).  A  19  inch 
format  with  paper  feed  of  96 
lines  per  inch  is  more  or  less 
standard  in  facsimile  trans- 
missions. Lines  per  inch  are 
increased  with  a  smaller  for- 
mat, according  to  the  rela- 
tion: 

Hetix  rate  (rpm) 


LPI  = 


Paper  feed  (in./min.) 


One  would  merely  have  to 
rewind  the  helix,  select  a 
paper  feed  motor  wilh  slower 
rpm  (or  decrease  the  diameter 

of  the  rollers),  and  adjust  the 
paper  roll  supports  accor- 
dingly. 
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1.  PC  boards  for  this  circuit  are 
available  from  Nat  Stinnette 
W4AYV,  P.CL  Box  1043.  Tavares 
FL  32778,  Undrilted  board  @ 
$4.75;  $25.95  for  a  wired  and 
tested  unit* 

2,  Paper,  helix  wire,  and  blade  (a 
steel  loop)  material  can  be  ob- 
tained from  Alden  Co.,  Westboro 
MA  01581, 
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don  '  t 


I   Insist    that  you  pri: 


from  page  t4 

was  to  deliver  73  to  me  by  the  first  of 
the  month,  OK,  already1  Carumba1 
Mori  Dieu!  Mein  Got!  I 

My  January  issue  arrived  in  early 
Feb.,  the  Feb.  issue  arrived  four  days 
later,  the  March  issue  arrived  the  third 
week  in  Feb.,  the  April  issue  around 
March  first,  and  the  May  issue  around 
March  tenth.  You  win!  At  this  rate  I 
will  have  the  entire  1976  73  Magazine 
by  July  4th' 

Mow,  if  you  guys  only  published 
the  Field  Day  results,  maybe  I  could 
place  some  bets  Maybe  if  you  pub- 
lished race  results  . ,  * 

JoeKoziolWJFLX 
PittsfieJd  MA 


FCC  SLOWNESS 


] 


First  of  all  1  would  like  to  say  that 
I,  for  one,  like  the  new  format  of  your 
magazine  and  your  section  on  com- 
puters. I  would  like  to  see  more  future 
articles  pertaining  to  the  use  of  mini- 
computers in  ham  radio. 

Secondly,  I  would  like  to  comment 


HEBE'S  HOW 


irirttnt 


*r^ 


Ham  Radio  Classes 
Are  Now  Offered 


*■*•  - 


tlM  I 


. 


on  the  long  waits  that  the  FCC  puts 
prospective  hams  through  for  the 
return  of  tests,  licenses,  etc 

Recently  I  passed  the  Novice  class 
examination  and  am  now  waiting 
patiently  for  my  license  to  return. 
After  waiting  six  weeks  for  my  test  to 
arrive  (which  was  supposed  to  have 
taken  three},  I  am  now  steeled  to  wait 
another  eight  weeks  or  longer  for  my 
license  return. 

I  know  that  the  surge  in  CB  licenses 
has  put  utter  chaos  into  the  offices  of 
the  FCC.  I  would  like  to  suggest  that, 
ts  many  others  will  agree,  something 
should  be  done  to  keep  the  CB 
licenses  separate  from  the  ham 
licenses  and  reduce  waiting  periods 
down  to  tolerable  limits. 

With  CB  licenses,  no  one  waits  for 
that  coveted  piece  of  paper  to  arrive 
before  going  on  the  air.  As  a  matter  of 
fact,  99  out  of  100  times  they  will 
start  "ratchetiawing"  as  soon  as  they 
have  their  set  operable. 

Not  so  with  ham  radio.  The  pros- 
pective ham  just  sits  there  listening  to 
the  QSOs  with  a  longing  in  his  heart 
to  be  able  to  join  in  and  aggravation  in 
his  brain  knowing  that  ail  that  is 
keeping  him  from  it  is  the  slowness  of 
the  FCC, 

I  would  also  like  to  comment  on 
ham  radio  public  relations.  I  work  for 
the  local  newspaper  in  Scottsboro, 
AL,  and  we  are  more  than  glad  to 
offer  PR  to  hams,  All  that  it  takes 
with  most  newspapers  is  to  let  the 
editor  know  of  the  usefulness  of  ham 
radio  and  to  be  willing  to  be  inter- 
viewed about  the  subject, 

I  have  enclosed  a  clipping  out  of 
our  paper  that  I  wrote  as  PR  for  our 
second  Novice  and  General  license 
study  class  that  is  conducted  at  the 
local  trade  school  by  Richard 
Matthews  WA4NWW.  The  response 
was  good  and  helped  to  secure  more 
students  for  our  second  class. 

Please  start  including  more  building 
projects  for  the  Novice,  as  I  am  sure 
that  there  are  lots  of  Novices  out 
there  who  would  appreciate  some 
simple  projects  to  add  to  their  station. 

I  would  also  like  to  take  this  time 
to  express  my  appreciation  to  Richard 
Matthews  WA4NWW,  for  the  patience 
and  understanding  he  showed  in 
helping  me  to  pass  my  Novice  test. 

Now,  if  my  license  would  only 
hurry. 

Larry  Jackson 
Section  AL 


WE  ALWAYS  GET  OUR  MAN 


tragedy  on  Monday,  March  22,  when 
he  observed  what  appeared  to  be  an 
assault  and  possible  kidnapping, 

The  amateur  radio  operator,  Ralph 
K3CMY,  had  just  emerged  from  a 
store  on  Route  124  near  Gaithersburg 
(MD)  when  he  sew  a  man  cursing  and 
striking  a  woman.  The  man  then 
forced  the  woman  into  an  automobile 
as  she  resisted  and  screamed  for  some- 
one to  call  the  police.  K3CMY 
reached  for  the  microphone  on  his 
mobile  FM  radio  and  dialed  the 
Montgomery  County  Police  through 
the  telephone  autopatch  of  the  club's 
Rockville  FM  repeater  station,  The  car 
containing  the  man  and  woman  pulled 
out  onto  Route  124  and  headed 
north. 

The  Montgomery  County  Police 
advised  Ralph  that  a  patrol  car  was 
not  immediately  available.  Ralph 
volunteered  to  try  to  keep  the  car  in 
sight  and  the  autopatch  open.  The 
dispatcher  agreed. 

On  Muncaster  Mill  Road,  near  Red 
land,  Ralph  spotted  a  Park  Police 
patrol  car  and  advised  the  Mont- 
gomery County  Police  dispatcher  of 
this  possible  source  of  help  The  Park 
Police  stopped  the  car  carrying  the 
man  and  woman  and  the  Montgomery 
County  officers  arrived  within 
moments.  The  people  in  tta  car  were 
taken  into  custody. 

K3CMY  was  warmly  thanked  by 
the  arresting  officers  and  the  Mont- 
gomery County  dispatcher  for  his 
assistance  and  the  ability  of  amateur 
radio  to  deliver  solid  communications 
when  the  need  arose, 

At  this  time  no  details  are  known 
regarding  the  status  of  the  man  and 
woman  who  were  the  object  of  the 
chase. 

Dave  Halliburton  WA3ZOR 
Gaithersburg  MD 


DEEP  THANKS 


A     Montgomery    Amateur    Radio 
Club    member   may    have   averted    a 


Mr.  John  Meshna 

Dear  John: 

Please  accept  my  deep  thanks  for 
sending  me  one  of  the  last  of  your 
"mystery"  calculators,  as  described  by 
J,  K.  (Jake)  Bach  in  the  March,  1976 
73  Magazine. 

By  the  time  I'd  read  Mr,  Bach's 
article,  written  him  my  thanks  for  a 
really  intriguing  story,  arid  received 
his  delightful  answer  and  a  fascinating 
resume  of  his  background,  I  could 
hardly  wait  to  receive  a  "busted" 
calculator  from  you  and  start  to 
explore  its  innards,  as  per  Bactn 

When  LLPS,  delivered  your  box  to 
me,  I  was  more  than  ready  to  pry  into 
its  lovely  interior,  and  did  so  imme- 
diately. 

The  first  step  was  to  insert  4  "D" 
celts  and  flop  it  over  to  see  if  anything 
had  happened,  Voila.  everything  had 
happened'  It  was  in  full  bloom  and 
fully  functional,  with  no  open  "LI" 
and  no  soldering  needed. 

Over  the  years,  John,  you  have  sent 
me  many  real  "goodies/*  but  this  time 
you  are  but  the  keystone  of  a  trium 


v irate.  I  have  to  thank  Wayne  Green 
for  publishing  your  ad  and  Bach's 
story,  and  Mr.  Bach  for  his  careful 
research  and  manuscript, 

C>  E.  Price  W8HPR 
Lehigh  FL 


MORE  KUDOS  FOR  S+  D.  SALES 


More  kudos  for  S.  D.  Sales  -  great 
people  to  do  business  with  ■ ! !  ■ 

Your  outlook  on  CBers  is  refresh- 
ing.  {Even  made  QST  stand  up  and 
take  notice!)  I  found  that  both  CBers 
and  hams  have  much  in  common  — 
obnoxious  members  who  curse  and 
just  show  disrespect  for  all  who  share 
the  freqs.:  great  members  who  will 
give  their  all  for  someone  just  to  help 
him  out.  Both  have  courteous 
members  who  are  a  pleasure  to  listen 
to  and  who  this  person  looks  forward 
to  meeting  on  the  airways  (hope-fully 
soon!).  The  greatest  common  link  is 
the  need  to  communicate! 

Jim  Griffin 
LasCrucesNM 


STOP  THE  PRESSES! 

Stop  the  presses'!  Stop  the 
presses!!  I  got  my  April  issue  in 
February. 

If  this  keeps  accelerating,  my  brand 
new  three  year  subscription  will  run 
out  in  August!! 

Roy  RehbeinWNIVHX 
Hopedale  MA 

LOYAL  ARRL  MAN 

Keep  up  the  good  work  —  I  really 
enjoy  your  73  Magazine  —  it  is  really 
F.B.  and  tells  it  like  it  is. 

As  a  loyal  ARRL  man,  I  sometimes 
get  blood  pressure  rises,  but  a  free 
press  is  essential  for  us  to  know  all 
sides  of  every  issue  affecting  our  great 
ham  fraternity. 

Leo  Scan  I  on  WB50JT 
Vicksburg  MS 

HANG  IN  THERE 

I've  been  reading,  in  various  radio 
magazines,  letters  from  readers  com- 
plaining of  the  length  of  time  it  takes 
the  FCC  to  process  their  license  appli 
cations  (or  else  they  think  the  code 
requirements  are  too  tough). 

I'm  writing  because  I  think  t  have 
an  actual  example  which  might 
encourage  these  people  to  hang  in 
there  and  be  patient. 

You  have  heard  the  old  saying  that 
good  or  bad;  things  come  in  threes. 

The  first  thing  was  getting  my 
license.  After  receiving  my  Novice 
license,  I  took  the  Technician  test  so 
that  1  wouldn't  lose  my  catL  However, 
I  never  went  on  the  air  as  a  Tech. 

Continued  on  page  1 58 
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hf  engineering 


TX144B  K*i 

TXl44flWtt 

TK220B  Kit 

TXZ20B  Vf/1 

TX432B  Kit 
TX412BW/T 

RXSOC  KM 
HX144C  Kit 
RX144CW/T 

rxzzoc 

RX432CKit 
RXCF 


ir*nuiiirt#r  exciter  —  1 
ZMR..^,.,..,. $  24,95 

«mf  ti  ibovr  -  factory  «wrrd 

i rid  rrsisd 49Ho 

tt iw mimed  extitfit  -  t  watt  - 

22QMN/ .     2S,i& 

umt  ■!  above  -  laclory  wired 

mid  tested  . , 48.05 

.     19.95 

.     59  95 


trinwrmtDr  oxciter  432  MHi  . 
wiim  as  above  -  factory  wiiwi 
ind  res  led 


a  ■  ■■  i    i    ■ 


■     %      m    j     j 


SB95 

19.95 

114  95 


30  GO  MHz  rcvr  w/2  pole  10.7 

MHj  r.pystjl  filter  . 

140  T  70  MHz  rcvr  w/Z  dtfe  10  7 

MHt  ctyitil  hhef     

umi  n  ■ben  -  factory  wurf 

ill!  Tittfn        .............^ 

210  240  UMi  rcw  w'2  pott  tO  ? 

MM*  ctvtul  filter fif» 

432  MKi  mi  iW2  pole  107  HHi 

CfYitil  Filter  , .  .  79  95 

■Gentry  Itltm  for  ibo#e  rtenva 
Mi  fivr  7WB  *4i«±nl  etamntl 

ii an , .  ft  56 


PA2501H  K.i 

PA2501 K  W/T 
PA40T0H  Kit 
PA4010HWT 
PA  144  T5  Kit 

PA  144/25  Kil 

PA220/15KH 
PA432/1Q  Kil 

PA  140"10 

PA  14073  [I 

HT144B  Kit 


2  mtitt 
2b*  qui 


amp  -  lit  1*  m 
wltd  ttatt  WfilChlBl. 


k  ibmn  -  fuclflry 


2  ifttin  power  inip  -  lOw  in  - 
4Qw  oul  —  relzy  witching 
lame  a*  atom  -  field rv  wirrd 
sfM  lastEw 
2  meiei  power  amp  -  Iw  m  - 

1  5w  aut  -  S«5  cjk,  ton  melon 
■nd  (.witching  ...... 

timiln  io  PA144/1B  kil  exeftpt 

25w  out , , . . . 

limilM  to  PA144/15  lor  220  MHz 
power  amp  -  siinitoi  In  PA  144/ 1 G 
except  lOw iori  432  MHi ,,<.,,,, 
lOw  in  -  140vu  hot  -  1  me  let 
jmu  -  factory  vuirnf  and  Itftld  , , . 
30uvin-  140wqul  -  2  mttff 
imp  -  factory  wired  ind  losttdl  . . . 

2  mfur  ■  2w  -  4  duttntt  tund 
hdd  nc*i  with  uyvtali  for  J4G52 
iimplei         


59J5 
74.95 

59.35 
7495 

1995 

49.95 
3&95 


RPT144Kit 
RPT220  kit 
RPT432  Kit 


reptttcr  -  2  aider  -  1  Sm  - 
enwptftt  (has  cryitalit 
irptater  -  220  MKr  -  15w - 
complftc  rts*j  cryjt*H> 
leperter  -  10  wait     432  MHi 
ilcacTvitaHl 


RPT144 
RPT22D 
APT  432 

PS3  K.i 
PS1&CK.1 

PS15CW/I 
PS25C  Kit 


4995 

17995 

PS25C  W/T 

159  55 

OTHER  PRO 0 

129.95 

CO!  Kit 

CD?  Kit 

465.95 

C0R2  Kit 

465.95 
515-95 

SCJ  Kit 
CryitaH 

rtpeatfv-  15witt  -I 

faciery  mrttf  iftd  tettid       ....  G9595 

rtputn  -  15  Witt       2211  MHz  - 

laciory  wired  ittd  tested 695.95 

ruraiw  -  10  wall  -  432  MHi  - 
Eztary  wild  and  Hf  f  id  74  9.95 

\2  volt  -  powti  wppiy  raaoiitDt 
card       .  B95 

NEeV  —  15  imp  -  12  volt  regulated 
power  supply  w/cne,  w  fold  hack 
cuiTtni  limiting  and  overraltagi 

protection    .,,,,., 79.95 

same  as  a  ho  vc  -  factory  WKPd 

and  tested , .  ,. 94.95 

NEW  -  25  amp  -  12  vull  reguEaled 
powpi  supply  w/caie,  w/ruld  hack 
current  Ii  mi  ting  and  uvervollige 

protsetion   . , 129  95 

samp  ii  above  -  factory  wired 

and  testid , .  149,95 

UCTS  BY  VHF  ENGINEERING 

10  chanari  icceiw  attt  deck 

w/diodt  iwitdiing                          .S  6,95 
1 0  coaraitf  1  mn  deck  w/ewttxh 

a^ttimmeri  14.95 
c—pfcte  COfl  wiili  3  lecond  and 

Jmimit*  tiitwri                    „  19 J5 

10 ctunnf  I  tuiouwi  adipiH  foi  RX  19  95 

we  flock  motf  rvpeater  &  amplex 

pain  fr  om  1 46  0  5  4  7  0  i  wh )  5. flfl 


KR20-A  ELECTRONIC  KEYEfl 

A  fine  instrumont  lor  all  around  high  perfor 
mance  electronic  keying.  Paddle  actuation 
force  is  factory  adjusted  for  rythmic  smooth 
keying.  Contact  adjustments  on  front. 
Weighting  factor  factory  set  for  optimum 
smoothness  and  articulation.  Override 
"straight  key"  conveniently  located  for 
emphasis.  QRS  sending  or  tune  up.  Reed 
relay  output.  Side-tone  generator  with 
adjustable  level.  Self  completing  characters. 
Plug-in  circuit  board,  For  117  VAC,  50  60 
Hz  or  614  VDC.  F to i shed  in  cream  and 
wafnut  vinyL  PRICE  $67.50 

KR5  A  ELECTRONIC  KEYER 
Similar  to  KR20  A  but  without  side  tone 
oscillator  or  AC  power  supply,  ideal  for 
portable,  mobile  or  fixed  station.  A  great 
value  that  will  give  years  of  troubletree 
service.  Housed  In  qt\  attractive  case  with 
cream  front,  walnut  vinyl  top.  For  614 
VOC  operation.  PRICE  S 38,50 

KR1  A  DELUXE  DUAL  PADDLE 

Paddle  assembly   is  that   used   in  the  KR50, 
in    an    attractive   formed    aluminum 

PRICE  $25.00 

KR2-A  SINGLE  LEVER  PADDLE 
For    keying  conventional   "TO"  or  discrete 


housed 

C  lJS£  . 


character  keyers,  as  used  in  the  KR20-A, 

PRICE  Si 5.00 

KR50  ELECTRONIC  KEYER 

A  completBlY  automatic  electronic  koyor  fully 
adjustable  to  your  operating  style  and  preference, 
speed,  touch  pnrj  weighting,  the  ratio  of  llw  length  ol 
dits  and  dahs  to  the  space  between  them.  Self  con 
trolled  keyer  to  transmit  your  thoughts  clearly,  articu- 
lately and  almost  effortlessly.  The  iambic  (iqueezel 
feature  allows  the  insertion  of  dits  and  dahs  with 
perfect  timing 

An  automatic  weighting  system  provide*  increased 
character  to  space  talk*  at  slower  speed*,  decreasing  as 
the  speed  is  increased,  keeping  ttw  balance  between 
smoothness  at  low  speeds  and  easy  to  copy  higher 
speed,  High  intellKpbiiity  and  rythmic  trammiss.on  rs 
maintained  at  all  speeds,  automatically 

Memories  provided  lor  both  dits  and  dahs  but  either 
may  be  defeated  by  switches  on  the  rear  panel,  Thus, 
the  KR50  may  be  operated  as  a  full  iambic  Uqueezel 
keyer,  with  «  single  msmory  or  as  a  convent torta I  type 
keycr    AH  char arters  are  sell-completiriq 

PRICE  $110.00 

SPECIFICATIONS 
Speed  Range:  6-50w,p.m. 
Weighting    Ratio    Range:    50%    to    150%   of 

classical  dit  length. 


Memories^    Dit   and   dah.    Individual   defeat 

switches. 
Paddle  Actuation  Force:  5  50  gms 
Power    Source:     117VAC,    50  60     Hz,    6-14 

VDC 
Finish:    Cream  front,  walnut   vinyl  top  and 

side  panel  trim. 
Output:    Reed  relay.  Contact  rating  15  VA, 

400  V.  max, 
Paddles:     Torque    drive    with     ball     bearing 

pivot* 
Side  tone:  500  Hz  tone. 
Adjustable  output  to  1  volt. 
Size  HWD:  2Y*'  x  5%"  x  854" 
Weight:  \%.  lbs. 


ii¥ir 


310*003 


322-OOJ 


SSK-1 


404-002 


Model  310-001: 
Standard  Key, 
nickel  plated  hard- 
ware, no  switch  - 
$6.65. 

Model  310^003: 
Standard  Key. 
nickel  plated  hard- 
ware, with  switch 

-  S8.25. 

Model  320-001: 
Standard  Heavy 
Duty  Key  with 
nickel  plated  hard- 
ware, no  switch  — 
$8.20. 

Model  320-003: 
Same  as  -001  ex- 
cept  with  switch  — 
$9.35 

Model  404-002 
SSK-1 1  Code  Prac- 
tice Set  with   key 

-  $18.50. 

Model  404-002 
SSK-1:  Chrome 
Plated    -   $29.95. 


Mobile  Amplifiers  With  Versatility 


Fully   VSWR  &   reverse  voltage  protected 

No  tuning  required  across  twnd 

Switchabfe  Class  C  or  AB  operation 

Built-in    TR    switching,  w  increased  delay 

for  SSB 

Fully  compatible  with  all  1   1  5W  FM/SSB/ 

AM/CW  rigs 

All  solid-state  and  microstrip  construction 


SPECIALTY  COMMUNICATIONS  SYSTEMS.  INC. 


1 

l  NPUT 

OUTPUT 

OPERATING 

SIZE 

FREQUENCY 

MODEL 

POWER 

POWER 

CURRENT 

CM 

RETAIL 

MH? 

NOM.W 

MOM.W 

<ai3.SVDC 

HXWXL 

PRICE 

6064 

6M10-100L 

10 

100 

12 

7.1X102X22.9 

SI  69.95 

144  148 

2M10-70L 

10 

70 

a 

7.1X10.2X16.6 

139.95 

t44  148 

2M1&14QL 

10 

140 

19 

7  1X102X26  7 

219.95 

220  3?5 

1.3M10  60L 

10 

60 

7 

7 .1X10.2X16.5 

159.96 

420-450 

7QCM2  tOL 

2 

10 

2 

7,1X102X16.5 

109,96 

420  450 

70CM10-4TJL 

10 

35 

6 

7.1Xl02XieS 

139  95 

TUFTS 


^adio  Electronics 

386  Main  St.,  Medford   MA  02155 
Phone:  617  395^280 


NEW  ENGLAND'S  FRIENDLIEST  HAM  S  TORE 
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FILTERS 


ELIMINATE  INTERFERENCE  TO  TV  SETS  WITH 
AMECO  HEGH  AND  LOW  PASS  FILTERS 

LOW  PASS  FILTER 

MODEL  M-l 

The  Ameca  low  pot*  filter 

suppresse*    the    radiation 

of    all    spurious    signals 

above 40  Mt.  h  is  designed 

for  Coaxial  cable  152  ro 

72  ohm}.  Other  features  include:  Negligible  Insertion 

lass,  35  db,   and   more  attenuation  of  harmonic  and 

spurious  frequencies  above  50  MC4  will  handle  up  to 

200  watts  of  ftF  power. 

Model  IN-?  $6.95 

LOW  COST 

HIGH  PASS  FILTER 

MODEL  III'  -IS 

Mode'  HP-45  is  a  single  section  high  pass  filter.  All 
frequencies  above  45  MC.  are  passed  through  without 
loss.  Oiher  feature*  include:  40  db,  and  more  attenua- 
tion at  14  MC.  and  below;  20  db,  attenuation  ol  10 
meters.  NeqNgiple  tnserNon  loss.  %}  .95 

MOBILE  COMMUNICATIONS  FILTERS  FOR  VEHICULAR 
AND  MARINE  ELECTRICAL  SYSTEMS 

AF  104  Alternator    Filter,    non-tunable                 $  4.90 

C20  Feed -thru  Cook  Filter,  A   mf                           2. 58 

C-40  Feed-thru  Coax  Fitter,  .5  mf                        4.Q6 

C-70  Same  a*  C-40,  except  70  amps,                  4.7B 

CB-330  Generator  hlier,  3-30  MH±,  Hi  amp,         4.9Q 

G-3J  Marine  Generator  Filter,  Tunable               7j64 

HF3060  Generator  Filter.  Hi-amp„  30-aO  MH*    4.90 

M2  Tunable  All.  Filter,  52K  22-60  Mhbj        12J9 

T-70  tunable  Ah.  Filler,  70A,  22^60  MHz         13.  U 

TH-70  Tunable  Alt.  Filter,  70A.   TOO- 200  MHr  13.14 

TM  49  Tunable  Marine  Alternator  Filter.   49 A  13.14 

TM  68  tunable  Marine  Alternator  Filter,  68 A  13.69 

Vf-225  Voltage  Regulator  filler                               4,90 


THE  ATLAS  210x/215x 


•  Solid  state  SSB.CW  transceivers 

•  200  wans  P.E.P.  Input 

•  No  transmitter  tuning 

•  The  ultimate  in  sensitivity,  selectivity,  and 
overload  immunity. 

•  Pfus  extended  frequency  coverage  for 
MARS  operation  when  used  with  1  Ox 
crystal  oscillator. 

2lONOr21$K , S649. 

21  Ox  or  21  5x  with  noise  blanker  $689. 

AC  Console  T10/22OV  ,  . $139. 

Portable  AC  Supply  110/220V $  95. 

Plug-in  Mobile  kit    ,  , $   44, 

1  Ox  Osc+  less  crystals $   5S. 


DENTRON 


1  60-1  OAT  SUPERTUNER™ 

Want  an  antenna  tuner  10  match  everything 
between  160  and  10  through  balanced  line, 
coax  line  and  random  line,  pump  out  the 
full  legal  limJt  and  look  and  sound  good 
doing  it?  SupartunerTM  is  the  one  for  you 
at  just  $119,50 

160 -10AT-3K  SUPER  SUPERTUNER™ 

Designed  and  engineered  to  be  compatible 
with  the  full  power  highly  efficient  modern 
amplifiers  now  available  to  the  amateur.  In 
our  opinion  the  finest  tuner  on  the  market 
today.  $229.50 

80-TOATSKYMATCHER™ 

Here's  an  antenna  tuner  *or  80  through  10 
meters,  handles  full  legal  power  and;  matches 
your  52  ohm  transceiver  to  a  random  wire 
antenna,  SO  1  OAT  is  yours  for  only     $59,50 


talk 

power 

by 


tor  an  Economy  Price? 
THAT'S  RIGHT? 
introducing  the  EC0H0-LIHE 


Model    Soput 

702     5-20W 
702B  1-4W 


Oulpui 

50-vDW 
60 -SOW 


TypLeol 


143-149  MHi 


"nee 


lfj.rv    7Qout 
1   in    70  e«!    143  149  MH  j 


SI  39.00 
S  1*9. 00 


Now  get  TPL  COMMUNICATIONS  quality  and 
reliability  al  an  economy  price.  The  new  Econo- 
Line  gives  you  evaryliimg  lh.11  you've  come  lo 
expect  from  TPL  al  a  real  cost  reduction*  Trie 
latest  mechanical  and  electronic  constructor! 
techniques  combine  to  make  the  Econo-Line 
your  oest  amp  lifter  value.  Unique  Droao-bana 
circuitry  requires  no  tuning  throughout  the 
entire  2-Meter  oand  and  adjacent  MARS  chan- 
nels. See  these  ^reat  new  additions  to  the  TPL 
COMMUNICATIONS  producl  line  at  your  Javofite 
amateur  radio  dealer. 

For     cr'ctfs    and    mfiweHicoftaftt    pfrair    rrtit*    f&t    ov* 
Amvrmvr  Products   Summary. 


■m*  r^L  .   f#***.v*     I*t|  Jmifi  1»     urn  , 


PREAMPLIFIERS 


MODEL  PT  ALL  BAND 
FRAME  GRID  PRE-AMP 
FOR  6  thru  160  METERS 


A  continuous  tuning  6-160  meter  pre -amp  specifically 
dWgned  for  me  wiiK  a  transceiver.  Feature*  a  frame 
grid  pentode  to  provide  a  low  noise  figure  with  the 
ability  10  handle  -strung  signals.,  greatly  improving  the 
sensitivity  of  the  receiver  section  of  a  transceiver-  A 
unique  built-in  transfer  circuit  enables,  the  PT  to  by-paw 
itietf  while  the  transceiver  is  transmitting.  The  PT  also 
feeds  the  antenna  input  of  a  2nd  receiver  as  well  as 
muting  it.  Front  panel  control  transfers  antenna  and 
control  circuiiry  "in-and-out"  at  will,  thereby  providing 
master  power  control  for  the  entire  station,  four  AC 
power  outlets  at  the  rear  of  ihe  unit  are  controlled  by 
the  J 'ma iter "  ON -OFF  switch  at  ifie  front  panel.  A  built- 
in  attenuator  provides  variable  off  channel  iignal 
pfOtectionL 

Model  PT  1 1/V  AC  60  Hi.  569,9.5 

Model  PTE  220-240V  AC,  50-60  Hz  $76.95 

ALL  BAUD  PREAMPLIFIERS 


*  v 


-  a  THRU  1G0  MITERS 

-  TWO  MODELS  ftVlFUWE 

-  tECOftHtttfDtD  FOt 
kttimft  USE  OMLT 

•  MUUDIS  Pflwtfl  SUPPlf 


MODEl  PtF  employ*  o  d\>al  gate  FET  providing  noite 
figure  1  of  15  ro  3-4  db.,  depending  upon  the  band. 
The  weak  signal  performance  of  most  receivers  as  well 
as  image  and  spurious  rejection  are  greatly  improved. 
Overall  gain  is  in  excess  of  20  db.  Panel  contains 
switching  that  transfers  the  antenna  directly  to  the  re- 
ceiver or  to  the  Preomp. 

Model  PLF  1 17V  AC,  60  Hi.  WEred  &  Tested        $44,00 


MODEL  PCLP  is  identical  in  all  respects  to  the  PLF  ex* 
cept  that  two  nuvi stars  are  used  instead  of  the  PET. 

Model  PCLP  H7V  ACH  60  Hi,  Wired  &  tested        $39.00 
UHF  RF  CONNECTORS 


co«*tu«rc*rj0*f  r*c 


Law  toss  R-F  connectors  for  Amateurs.  On  zero  Band 
and  laboratory  use  Silver  plated  for  high  flF  conrJuc 
ttwity 

A       PL-259  Coaxial  Plug .  *  ,80 

B        SCK239  Coaxial  Receptacle 68 

C        M*359  Coaxial  Righi  \ngte  Adapter    .  .    Z29 

D        PL-25H  CoaxiaJ  function 1.31 

E        UG-1 7S/U  Adapter  for  R&5S/U  .-, , 25 

DM  Double  Male  Plug  ,  ,  , 1.60 


FREE  Surprise  Gift  With  Every  Orde 


1 


(Vlastercharge    arid    BankAmencard    accepted    on    non-discounied  orders 
Orders  over  $1000.00  may  deduct  5%    Add  S2+00  for  shipping  and  handling  on  all  orders 

Mail  your  order  to  Distributor:  TUFTS  RADIO,  386  Main  St.,  Medford, 
Mass,  02155.  Phone  (617)  395-8280 

PLEASE  SEND  ME:    □ , 

□ □ 


□ 

Name, 
City_ 


□  _ 


Address. 


State 


Zip- 


TUFTS 

Radio  Electronics 

386  Main  St,r  Medford   MA  02155 
Phone:  Gl  7  395  8280 

NEW  ENGLAND'S  FRIENDLIEST 


(Prices  FOB   Medford.  Mass.  All  units  can  be  shipped  UPS   Mass   tesrdents  add  5%  sales  tax. 
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6  METER  BEAMS 


3-5.6-10  ELEMENTS 

Proven  performance  from  ru|fgfcd>  full  size,  fl  meter  beams. 
LJtmt.-nt  apings  and  lengths  have  been  carefully  engineered  to 
give  best  pattern,  high  forward  gain,  good  front  to  bsuk  ratio 
arid  broad  Frequency  re^pon&e. 

Booms  are   .Cinft  wall  and  elements  are  3/4"-  5/&"   +049  ftiU 

aeamlcae  chrome  finish  ahimfnum  tubing.  The  3  and  5  element 
beams  have  1  3/$"^}  iM '  booms .  The  tf  and  10 element,  beams 
have  1.3/U"  -  I  l/V  booms.  All  brackets  are  heivy  gauge 
formed  ulumimim,  Bright  finish  i^ad  plated  ubottsartr adjustable 
for  up  to  I  5/8"  mas l  cm  :t  and  5  element  and  2"  on  fi  und  Hi 
element  beams.  All  models  may  be  mounted  for  horizontal  or 
vertical  polarization. 

Mew  features  Include  adjustable  Length  elements,  kilowatt  Beddl 
Match  and  buik-in  coax  fitting  for  direct  52  ohm  fetfd,  These 
ueanis,  ar*  factory  marked  and  supplied  with  instructions  for 

quick  Hsgpmblv. 


DescrijUiun 

3  element 

5  ultmkTil 

6  f  NiTTiHiir 

Id-cfEmtnr 

Model  No. 

A5C3 

A5&Ei 

A506 

ABB  10 

Boom  Lngth 

6J 

12- 

20' 

24 

Longest  El 

11,r 

11?" 

117 

1 17" 

Turn  Radjus. 

6 

7-6" 

n 

12- 

FiwJ   G-iin 

7.&dB 

9.r»dB 

M.BdB 

12  dB 

F/B  Ratio 

2DdB 

24  dB 

26UB 

?BdB 

Weight 

7  lbs 

11  lbs. 

IS  lbs. 

75  lbs. 

RINGO 
RANGER 

for  FM 


4.5  dB*  -  6  dB" 
Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 


Cuah  Craft  has  created  another  first  by  making  the 
world's  most  popular  2  meter  antenna  twice  as  good. 
The  new  Itingo  Ranker  is  developed  from  the  basic 
AR-2  with  three  half  waves  in  phase  and  a  one  eighth 
wave  matching  stttb.  Ringo  Ranger  £ive.s  am  extremely 
tow  nngle  of  radiation  for  better  signal  coverage.  Tt  is 
tunable  over  a  broad  frequency  range  and  perfectly 
matdied  to  52  ohm  coax. 

ARX-2,       137-160  MHzf  4  lbs.,  112" 
ARX-220,  220-225  MHz.  3  lbs.<     75" 
ARX  450,  435-450  MHl(  3  «bs.,     39" 

•    ftftEtrencfc  >s  wave  dipole* 

"*  Reference  %i   wave  whip  used  as  gain  standard  by  many 
m&mifacturens. 
Work  ft]  1 1  quieting  into  mute  repeaters  and  extend  the 
radius  of  your  direct  contacts  with   the  new  Ringo 
Ranger, 

You  tun  tip  date  your  present  AR-2  Ringo  with  the 
simple  addition  of  this  extendi .  kit,  The  kit  includes 
the  phasing  network  and  necessary  element  extensions. 
The  only  modifications  (Tequii^d  are  easy  to  make  saw 
slits  in  the  top  section  of  your  antenna, 

ARX-2K         CONVERSION  KIT 


2  METER 

ANTENNAS 


A-FH  FMHGO  3-75  dB  CUijh  i  reference-  *i  wav*  whlpK  Half  wave  length  ac- 
tenr.ita  wltli  direct  dt  grftuHil,  52  cdim  r*^d  Ufr^i  PI  .-2o9,  law  angle  of  radla- 
Uon  with  M  SWR   Factory  &reaaaem.b.led  and  ready  to  ITUttftJ),  &  meter 

partly  pncn-sstantvltid.  all  but  45D  l&tts  tak*  1 14"  mast.  Tftejfa  are  mai*  RLh£i>3 
tn  itne  than  nil  tithcr  FM  jinttnuitg.  epmWncd. 


Model  Number 

Afl-2 

AFt-ZS 

Aft-6 

AR-22D 

AK-450 

FtrqucPCY  MHs 

]  35-175 

1S5-1M 

50-04 

220-225 

#t0«4iQ 

Fewer HfllJJ    WattH 

Ida 

SOD 

LlKI 

101) 

ZflD 

Wind  unsft  qq    11 

&1' 

,21' 

S7- 

.2£T 

Ifl1 

B>*  POLE  Vp  »9dB  Cain  over  m  1%  u-&v*  dlpule  OvernJi  antenn*.  LttigUi 
147  MMi  —  23'  22ft  MHi  —  IB1..  435  MUs  —  6'.  pAtlem  JW*        fl  dB  gain, 

!H0     -  ft  dB  gain,  H2  ghrti  feed  Ukes  PL  25&  connector.  Packafte  fcrieJvde*  4 
complete  dLtujk  aasflmbllea  on  intituiting  btmniw,  hurncsa  and  nL  ktunfwftrB 
VRrt.idsL  support  matt  nut  supplied. 

AFM-iD  I-H  -  15fl  NTHe,  iOM  walls,  wand  area  3.53  sq  f[. 
AFM-24ti  ?2*-22fl  M%  1QQ0  >vuttK.  wjnd  twwv  I. S3  sq.  It. 
AB^a-44D  4$&<40O  MH^  lami  walls,  wind  area  1.13  »q.  ft. 

D  POWFR  PACK  The  biff  El^nal  <22  eEemi^nt  mrray>  for  2  meter  FM.  uses 
two  AH7-11  yagi*.  wrLth  a  hcnzonlfti  mounting  iKxjm  c-ijaxiall  hame.SK  ;md 
all  hardware.  FoTward  gain  ]fl  LIB.  FvB  rallo  24  dB,  4  jidwer  beamwLdth 
42*  dlmejisioq.1  J-H,r  K  Sfl"  x  4fr"r  tuna  rafllua  flO".  weight  IS  lbs.,  fi2  Qhtn  feed 
mkes  PL-2&»  flttlnsr. 

A]4T-r2  14fl  ■  US  MHi.  IOM  WatLH.  wind  ay*a  J.42  »q.  ft 

D  YAGI  STACKIiNC  KJT3  VPK  ttitludea  honamtal  tnountiiiK'  haam  harness, 
hardware  and  lustnjclipfli*  f«r-lwQ  vcrliccsHy  pplanzed  yagls  gives  f3  dB  gnin 
nvjir  the  ^mgtfli  antenna 

AH-VPK,  ■Cfmjptel*  4  *kmBnL  stacking  kit 

A14-SK.  4  eLemeitt  soak  Harness  *hfy 

AH7-VPK  *!cimjilpte  ii  element  *staDkLng  kit 

A147-SK.  11  element  Max  harneHy  only 

A44&-SK,  B  -#-   il  tlowcnt  coat  hnxnBBE  -only 

E-fl-B-11  ELEMEWT  VA01S  The  standard  or  enmpnriBtsn  Ln  VHF-tTHF  <!^ni- 
m«nlCBlJLiiiHu  now  cut  far  FTW  iiitid  vertical  polartiatlon.  Th*  four  and  sik  ele- 
nicnl  mcKlels  csjj  be  U^fer  side-  mounted.  All  nrr  mied  at  10QG  watts  with 
dlpeel  52  iihTn  f^ed  and  rJ>25)g-  cniinflctora 

Madcl  Number  AH7^|J  A-nT-4  AH9-11  A-MB-d  A3Z0-11 

Bocnn/LMigert  el*.  l44,'/40"  44"/-i9"  WAS"  Sa-'.-'Sfl"  EDZ,,/2e,, 

Wjjhi.^Tum  rarilui  fi  lbs...  72"  i  Jta.,  44"  4  tba...  Eu'  1  lbs,  ]*"  6  ]bs..  51" 

Oatn/F/B  ratio  dU  l3.i^a  a.-^O  13,2/28  Il/Jt!>  13-2/2? 

i»  FowiHr  beam  4fi:  ft#D  44*  90"  4B' 

WJnd  urea  aq.  ft  i.ai  .43  .3&  .30  .Bd 

Frftjuency  MHz  149-118  JlG*t4B  440-454  440-450  220,225 

F-FM  tWlST  1Z.4  dB  O.tir ;  Ten  fllem-enta  h-onaonla]  peliLrimirtin  frjr  low 
end  i  Mv^riKC  and  ten  elements  vej-liol  pnLimsrjLljicin  fo-r  VIA  coverage.  For- 
ward gam  lir.4  dB,  F/B  ratio  22  dB,  boom,  teisglh  1J0,,.  wH^ht  1$  Lbs.,  longest 
elrm^nt  4(JVh.  B2  ohm  fleddd  M^tch  drWrn  e^enls.  lake  J=*Lr2rnP  mtun^ton, 
ueea  ti™  separate  F«d  llnc^ 

A147-2HJT  145  ■  147  MHz,  IMD  watts,  wind  at*a  1.42  sq.  ft. 


HIGH  PERFORMANCE 
VHF  YAGIS 


3/4  , 1-1/4,  2  METER  BEAMS 

The  standard  of  compurEsdm  in  amateur  VHF/ltHF  communLca- 
tloriK  Cush  Cral't  yuR'ta  combine  fill  out  perfurmtince  n^nd  relia- 
bility with  optimum  ^j?.e  for  ease  ui  ag50mbly  and  fnodntine  m 
your  site, 

Lightweight  yet  r^ged,  tlie  sfttemtftg  have  a/lC"  tl.  Dh  aolicl 
aluminum  olemttntswlth  ft/W  center  sections  mountyrion  heavy 
duty  fnrmud  bracketii.  Bcottte  pre  l,r  and  7/«"  Q.  D.  alamlnuTTi 
tubing,  Mu a!  muiinta  pi  l/s1'  formed  aEdminmTi  have  fidjualiibln 
u-bolta  iui-  up  to  1-1/2"  (\D,  musts*  1'hey  tan  be  mounted 
for  horizontal  or  vertical  pol urination.  Complete  instructions 
include  data  on  2  meter  FM  repeater  operation. 

New  features  Include  u.  kilowatt  Weddl  Match  for  direct  52  ohm 
coaxial  feed  with  a  standard  PL-lir^)  I'lttln^.  All  elements  are 
Hpaccd  at  ,2  wavelength  and  tapered  lor  improved  biittdwkHh. 


Model  No, 

A144-7 

A144  tt 

A221M1 

A430-11 

Descriptic-n 

?ii 

2m 

1  %n\ 

■lim 

£iementt 

7 

11 

11 

11 

Soom  Lngth. 

98''' 

144" 

102 

57" 

Weight 

4 

6 

4 

3 

Fwd,  G»in 

1  1  dS 

13  dB 

l3dH 

13  dB 

F/B  Ratio 

26  dB 

26  dB 

^SdB 

26.  dB 

Fwd,  LoLie® 

Spwr.  t>t. 

46 

47 

47"- 

J2r 

SWR  @  Fruq. 

1  to  1 

1  to  t 

1  to  1 

1  10  1 

A50-3      $ 
A50-5 
A50-6 
A  50-10 


VHF/UHF  BEAMS 

27.50  A144-7         19.95 

39.50  A1 44-11       24.95 

59.50  A430-11       19.95 

89.50 


A  147^4 

A 147-1 1 

A147-20T 

A 147-22 

A220-7 

A22CH1 

A449-6 

A449-1 1 

AFM-4D 

AFfVt-240 


AMATEUR  FM 
$  15.95 
24.95 
47.50 
69.50 
18.95 
22,95 
15.95 
21,95 
53.50 
49,50 


ANTENNAS 

AFM-44D  47.50 

AR-2  18.50 

AR-6  24.50 

AR-25  21.50 

AR-220  18.50 

AR-450  18.50 

ARX  -2  28.50 

ARX-2K  11.95 

ARX-220  28.50 

ARX^50  28.50 


TouchTone  pad  for 
the  SR-146A- 
plugs  into  the  PL  socket 
$75  complete  with  level 
level  control. 
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Remote 

Motor 
Control  feci 


RCS-4 


SSR-1 

POWER  SUPPLIES 
AC-4  Power  Supply 
DC-4  Power  Supply 


COMMUNICATIONS 

RECEIVER 

, ,  ST20.00 

135.00 


•  Synthesized  *  General  Coverage 

•  Low  Cost  *  AN  SoFid  State  *  Built-in  AC 
Power  Supply  *  Selectable  Sidebands 

•  Excellent  Performance 

PRELIMINARY  SPECIFICATIONS:  *  Coverage:  500  kHz  to 
30  MHi  ■  Frequency  can  be  read  accurately  to  better  than 
5  kHz  •  Sensitivity  typically  5  microvolts  for  10  dB  S+N/N 
SSB  and  better  than  2  microvolts  lor  10  dB  S  +  N/N  AM 
■  Selectable  sidebands  •  Quilt-in  power  supply:  117/234 
VAC  -  20%  •  II  the  AC  power  source  fa  Fit  the  unit  switches 
automatical ly  to  an  Internal  battery  pack  which  use-slight 
D-cells  (not  supplied)  *  For  reduced  current  drain  on  DC 
operation  the  dials  da  not  light  up  unless  a  red  pushbutton 
on  trie  Iron!  pane!  is  depressed 

The  performance,  versatility,  size  and  low  cost  of  the 
SSR-i  make  il  ideal  for  use  as  a  stand-bv  amateur  or 
novice -amateur  receiver,,  short  wave  receiver,  CB  monitor 
receiver,  or  general  purpose  laboratory  receiver. 

Price:  $350,00 


Control  unit  works  cm  110/220 
VAC,  50/60  Hi,  and  supplies 
necessary  PC  to  motor. 
Excellent  for  single  coax  feed  to 
multiband  quads  or  arrays  of 
monobanders.  The  Jive  positions 
allow  a  single  coax  feed  to  three 
beams  and  Iwo  dipoles,  or  other 
similar  combinations. 
Control  cable  (not  supplied) 
same  as  for  HAM-M  rotator. 
Selects  antennas  remotely, 
grounds  all  unused  antennas. 
GND  position  grounds  all  an- 
tennas when  leaving  station. 
"Bain-Hat"  construction  shields 
motor  and  switches. 
Motor:  24  VAC,  2  amp.  Lubrica- 
tion good  to  -40"  F 
Switch  RF  Capability:  Maximum 
legal  limit.       Price:  $120.00 


GENERAL-  •  All  amaleur  bands  10  thru  BO  meters  in  seven 

600  xhz  ranges  *  Solid  Slate  VFQ  with  1  kHz  dial  divisions 
•  Modes  SSB  Upper  and  Lower.  CW  and  AM  #  Builf-m 
Side  tone  and  automatic  T/R  switching  on  CW  *  3D  lubes 
and  semiconductors  •  Dimensions:  5VH.  1Q^a"W.  14W 
D  (.14.0  x  27.3  X  36.5  cm},  Wl.:  16  Ihs.  (7.3  kg). 

TRANSMIT:  ■  VOX  or  PTT  on  SSB  or  AM  «  Input  Power: 

SS0.  300  watis  PEP;  AM,  26Q  walls  PEP.  controlled 
carrier  compatible  With  SSB  linears;  CW,  260  watts  • 
Adjustable  pi-network. 

RECEIVE:  *  Sensitivity  better  than  V±  ^V  for  10  dB  S/N  * 
LF.  Selectivity  2.1   kHz  @  6  dB,  3.6  kHz  @  60  dB.  •  AGC 

full  on  receive  modes,  variable  with  RF  gain  control,  fast 
attack  and  slow  release  with  noise  pulse  suppression  • 
Diode  Detector  tor  AM  reception         Price;  $599,00 

34-PIMB  Plug-in  Noise  Blanker  ....  100.00 

FF-1  Crystal  Control  Unit 46.95 

IV1MK  3  Mobile  Mount 7.00 

RV4C  Remote  VFO 120.00 


TR-4C 


SIDEBAND 
TRANSCEIVER 


±7kHz.  •  Audio  Oulpul:  At  least  1  Watt  at  less  than  10% 
distortion    ■  Audio  Output  Impedance:  8  Ohms 

TRANSMITTER:  *   RF  Output  Power;  1  Walt  minimum   • 
Frequency  Deviation:   Adjustable   to    ±10   kHz  maximum, 
factory  set  to  6.0  kHz.  •  Multiplication:  12  Times 
Price:  $229.50 

Including  Dynamic  Mike,  Over-th&Shoutder  Carrying 
Case,  120  VAC  and  12  VDC  Cords,  Speaker/Headphone 
Pfug,  and  t0  nt-cad  Batteries. 


MATCHING  NETWORKS 


MM- 4 
20Q  watts 


Price:  $110.00 


MN-2f}Q0 
2000  walls  PEP 

Price:  $120,00 


General:  #  integral  Wattmeter  read?  forward  power  in 
watts  and  VSWR  directly:,  can  be  calibrated  to  read  re- 
flected power  •  Matches  50  ohm  transmitter  output  to  coax 
antenna  leedlin-e  wilh  VSWR  of  at  least  S:i  •  Covers  ham 
bands  80  Ihru  ID  meiers.  *  Switches  in  or  out  with  front 
panel  switch  *  Size:  S^/'H,  1QV*  "W.  B"D  {14.0  x  £7-3  x 
20.3  cm).  MN-2DO0,  1  WD  (36. &  cm), 
■  Continuous  Duty  Output:  MN-4.  200  watts:  MN-2000, 
1000  watts  (2000  watts  PEP)  ■  MN-20fKJ  only:  Up  to  3  an- 
tenna conneclors  selected  by  front  panel  switch, 


2-METER  FM 
TRANSCEIVER 

Completely  transisloriied,  compact,  portable  2-meter 
VHF-FM  transceiver  with  capacity  for  12  channels  can  be 
used  over  the  shoulder,  mobile,  or  in  your  home,  Built-in 
telescoping  antenna,  and  SO-239  connector  for  external 
antenna.  Works  barefoot  or  with  accessory  two-way  am- 
plifier. Uses  external  12  VDC  or  internal  rechargeable 
ni-cad  batleries.  Built-in  120  VAC  5Q-6Q  Hi  battery  charger. 

GENERAL:  *  Frequency  Coverage:  144  through  148MHz. 

T2  Channels,  2  supplied:  (1)  Receive:  146.52  MHz,  Trans- 
mit: 146.52  MHz;  (2)  Receive:  146-94  MHz,  Transmit:  146.34 
MHz  •  Power  Requirements;  13,0  Voles  DC  ±15%  •  Cur- 
rent Drain:  Transmil:  450mAr  Receive:  45mA  •  Antenna 
Impedance:  50  Ohms  •  Dimensions:  5W  *  2*f4"  x  ~f^ti 
(13,6  jc  5.3  *  19.1  cm)  *  Weight:  3.75  lbs  (1.7  kg) 

RECEIVER:  •  Sensitivity:  Typically  5  microvolt  for  20  dB 
quieting  *  IF  Selectivity:  20  kHz  al  6  dB  down;   ±30  kHz 

channel  rejection  greater  than  75  dB  down.  *  First  IF: 
10.7  MHz  with  2-pole  monohthic  crystal  filter,  •  Second 
IF;  455  kHz  with  ceramic  filter.  *  I ntermo duration  Re- 
sponse: At  least  60  dS  down.  *  Modulation  Acceptance: 


Accessory  Crystals 
Mounts  for  TR-22C 


ACCESSORIES 

i  Model  MMK-22  and  MB-22  Mobile 


Model   A  A- fO  Fewer  Arnplilier 
•   Use  with  TR-22C  or  any 

transceiver  with  up  to  1 .8  watts 
output  power,  e  10  dB  power 
increase  e  At  least  10  watts 
output  @  13 .8  VDC-  •  No  re- 
lays —  automatic  transmit/  re- 
ceive switching  *  Small  size 
Price:  $   49.95 

Model   AC-10   Power  Supply. 
Powers  the  AA-10  and  TR  22C 

Price:  $   49.95 


H 


DRAKE 


RF 
WATTMETERS 


W-4         1-8-54  MHz     Price;  $    72.00 
WV-4      20-200  MHz  Price:  $  84.00 

Reacts  forward  and  reflected  power  directly  in 
watts  (VSWR  from  nomogram).  Two  scales  in 
each  direction.  Site:  51*  "H,  3tf"wp  4"D  (14.0  x 
9,5  x  10.2  cm) 

Moo-el     Full  Scale  Calibration  Accuracy 


w          200  watts  [5%  of  reading  +    2  watts) 

W         2000  watts  ±(5%  of  reading -|- 20  walls) 

100  walls  ±\S%  dreading  -h    1  watt  ) 

1000  watts  s{s%  of  reading  +  10  walls) 


WV-4 


Tlfl  MAYBE  ELIMINATE 
VII  WITH  THESE  DRAKE 


FILTERS 


Drake  Amateur  Law  Pass  Filters 

)tp>if  fgur  pi  uf.'.'ians  \at  sharp  cul-adr  ana  Id  atlar.ualp 
fmlr  h»rmr,nks  1«IUng  rn  any  TV*  chatipral  and  chr  ¥V  iian^ 

SJ-ljhTTl 


TV-5200LP  S'i, 

rarod  icorj  walls  inpui.  200 
waits  on  0  meters.  SO-SSS 
connector  buiM'to  $i9.9& 

TV42LP 

3S  fl   lOUi    "HSC'io"")  iJHer  de 
signGU  witri  *22  N$Hl  cm-ol' 
and  exc^emely  higti  atlenua 
tior*  ifi  nil  TV  channels  ro« 

Chiia-ns  bafyil  and  other 
transm iHers  3U  MH?  and 
l-uwer  Rated  ( 00  wd1  Is  input 
SOj53^c(jnneclora  buill-in. 
SI  0.95 


TV-3300-LP 


MHz.    AllenuHtian    bellf;' 
Itian  80  06  afco*?  41   MHt 
SI  9.05 


TV-30QHP  High  Pass  Filter 

pfovides  mam  lhan  Q'i  ciB  al- 
lenuation,  a1  S2  rUHz  ard  !o*tjr 
Proietls  1Mo  TV  £«t  From  ama- 
Iftijr    traTiam liters    6    thru     160 

""*'*  S   0.95 


TUPTS 

Radio  Electronics 

386  Main  StP  IVtadford   MA   021  SB 
Phorm:  ei  7-395  8280 

NEW  ENGLAND'S  FRIENDLIEST 


HAM  STORE 


rnBsJef  cftarcje 

•■1  H"l|  i**""  ■:■«■ 
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r»  -the  air  NOW  ! 


Standard 

Communications 

Horizon  2 

25  Watts.  1 2  Channels                                                     Walkie  Talkie    146  A 
Penny  Pincher  146A  all  XTALS  (Specify  three  frequencies} $298,00 


* 


34/94 


94/94 


SCOTCH  TREAT  SPECIAL  as  above  includes  rubber  ducky  antenna. 

Nicads  with  base  charger $335.00 


SCOTCH  DELUXE  as  above  plus  Deluxe  carrying  case $349.00 

THE  WORKS   all  channels  your  choree  spare  Nicad  Battery  pak .$400.00 


Touch  Tone  mounted  cm  back  with  plug  which  will  mate  to  PL 
deck  —  $75  each.  Avail,  separately  or  with  purchase. 

MOBILE  DEUGHT            HORIZON  7 
6  channels  your  choice             5/B  wave  gain  antenna 
Trunk  lip  or  roof  mount  your  choice  .♦>.<,«.,. $295.00 


MOBILE  DELIGHT  DELUXE  as  above  but  all  channels  your  choice 


$325.00 


Touch  Tone  Enclosures 

$2.95  @,  Colors:  Beige,  Grey,  Black 


ANTENNA 


^omflR 


Standard 
Regency 


CRYSTALS  IN  STOCK 

Icom  Heathkit  Ken  Clegg 

Wilson  VHF  Eng  Drake        And  Others 

$4.00  each  -  LIFETIME  GUARANTEE 


Make/Model 

Xmit  Freq. 

Rec.  Freq. 

Please  enclose  $2.00  for  shipping  with  your  order. 


THE  FIRST  AND  STILL 

THE  LEADER  ! 


thelC230$4*» 


.00 


Pill  Over  6"7  Channel*  in  ttifi  PjImiGf  Ynui  HarnJi 


■SPECIAL  FEATURES: 

•  No  mar>  C'Huli  Qwk  I"j,'  lully  'i',n-.t\c-t:zm  channelt 
svilLsril*. 

•  AIJ  Chinnal  Capability  Trgupl  wirh  canlirttfi^.*  11141  ynv'H  bt 
nf-rlft  i  a  v.urk  all  ifpfutc^rs  along  ih*  *iiy 

•  Eupw  Ctiir-juct  .1  Ji"  h,ql*  n  fill  wid*  |  9,7?"  1J4ep.11  a 
wakphl  n*  only  5  S  Its. 

•  OuLcti  Diarnaum  Mcbila  Mount      .  .  A 1 1  awis-  quick  car  maul  Ionian. 

•  Euy  Opi'iiiDn  .  .  Punch  up  frequency.  sfltr!  iRpMcer  or 
T-iiriplt>  marto,  jnd  yciii  it  un  1+i-b  ;iir  IA  crwad  miy  b*  *crd>tl  Irx 
a  ij'i  L|Ut  npiKii.Hr  "'uquunc v  J 

•  Mndu^ir  Cc-ml  rue  Iran  .  .  In  zsss  -I  ■  premium,  Ttndultt  nan 
CBiily  be  ■vrtK^vfld  ji«J  wnr  )nr  opaii  A  -ffpla»™if-rH  'TinrJui*  will 
I>r  air  mji  ted  tLi  mi  nih-ii.it  duwn  I  :pb  . 

*l.i.p*r   Hal  Nm:i:unr  3b>1  Br  tharl  .4ttifZ0Sb MrnSiJnriTV    H*!cal 

MllPl.  In  eNdcmaie  ■maiTIGd  plus  u  luprr  E  tilur  and  tt  niaifal 

Itoili  tml. 

(I  TKoie  is  A  Sigrwl,  You'll  Heir  U  On  Th*  lC-230! 

with  each  IC-230 


3/8"  single  hole  mount 

5/8  wave 
1 1 A  wave 


$31.50 
1 1 .50 


Lor  sen  Antennas 

Larsen  Antennas  to  fit  Any  Mobile  Unit 


GUTTER 

CLAMr 
MOUNT 


Magnetic  Mount  or  Gutter  Ctarnp 
Specify,  2  meters,  220,  450. 

5/8  wave  -  $38.50 
1/4  wave  -  $18.50 


MAGNETIC  MOUNT 


NORTH  SHORE  RF  TECHNOLOGY 


The  Originators  of 

DUPLEXER 


KITS 

100's  Already  Sold  to  HAMS! 


NOW.. .INTRODUCES  ALL 
NEW  IMPROVED  MODELS 


■  Easter  than  aver  lo  assemble  and  tun*  •   RuD;0j&d 

canstrutllon  •  Ea&y  mail  Sena  n  eg  ■  Low  cost 


MODEL:  47^3...<cmn<v.  'npq  langn.  140  In 
I7U  MHi.  isolalHr-  IKhlb  mu.,  iiuitioo 
rcs-i  a.Mb  mri  ,  Iraq  spaennfi  *lil  km; 
rwiin  .  roipedanca  W,  ui*"ti»,  pawar  idling 
:150  w4tlt  ^p-Hnm™*  |pnp    iufclh  0**r 

«i4*  -Hi-flM  5h  !i|:"ifl  *.*gh.i  JQ  ISju  S>|7* 
Bia"jB-3J4-Kir  Ractrrounl   Priot*3«. 

MODEL.  42211-3. ..-I  rji-ly  1r*q.  rang*  i30 
1ft  Z4Q  MHi.  sai.r.in  IK  no  mni.  loierrian 
Was  0  Bdb  mm,  rnq  apsiclng  U  M*1i 
min  .  lmp#tJanco  ri  ahnii  pa«w  ■■ulmc 
350  «jrl3  conrln'jQL'i,  (arrg  slaoln  v^Bf 
HOda  i-mdc-  Ehipjilrq  Vknlcjht  Jl!  Iti  Slid 
^J-  va-lif  ilW  Rack  luwnt   FTIcb  1249. 

MflMt;  *«*■!.■■*  tsyilif.  I'«|  '*'-^  *•* 
IS  SM  Mhi.  .'i«i  sp»tiftu  3  MH3  iiin 
isfiaiiQfi  £DJb  rr«i..  .nsurilofl  -mia?  n-HHb 
rr,m  irnpcdanca  SO  Wiir.-s  pawar  rjitlng 
1WI  null  cumir.nojn  lamp  ilaAla  anr 
*ir1i  rung*  Shipn:ig  M«w3lll  3D  Ibi  Uiin 
1 3'  H  BlH"  1 1 B"  Kacx.  rrouri    f»rtc«  £24S. 


Individual  &aviUea     ?65  wch 


NOW  You  can  get 
lirsl  hand  knowledge 
on  how  a  DUPLEXED 
works  by  assembling 
il  yourself  and  save 
money,  loo! 


ALL.. these  kits  can 
be  assembled  and 
tuned  in  one  evening 
by  following  easy  to 
read  manual. 


NEW 


INTEflDlGITAL 
BAND  PASS  FILTER  KITS: 

An  moagti  pQnw  rfiinQ,  E90  htim  turn 


MOPEk :  ID- J, .  .Fr*q.  rhi.u«  1 4H  to  MS  MHU 

«diu-«6d*.  i<jn  ipiTd  wmit  ?  Khb,  aodn- 

.-(Slifi   +111   m   0"Hl    5iifH   1"   J   J2"  i  1D" 
Pfl»  129 

MODEL;  eU>3SQ...Fraq  fjinn  J3C  ?«  MHr 
■dJuMlbH,  Idt  banc-  w<1h  2  i  H-Hi  Dtab 
band  w<ln  U.i  Mhe.  Sin  V  I  tj"  i  iD~ 

WQOEl  HM4J|...Prtq    «iHfl«  4X  id  ^W 
Wri/  aftjunrablo-.  1db  nsnd  +ilii   r:   Mh? 
6Mb  bar,  J  *l;h  2£  MHz  Sun  [-■ fT  1  Iff  I 
t"rtc«  TJB-. 


HODGir  62-S...*  csmvf  r^e^  r^ng*.  14*  io  170 
MHz.  iBO'tatiQn  lOOdl)  rniic..  insertion  ipsa  O.fidC 
ifVKn  .  frtfl,  Sflftcin^)  4S0  KHi  min..  Unpedaoca  5D 
Ohms,  pftwci  raiing  350  watts  continuous,  lomp 
:i  f.Hf-lc-  Liver  wide  range.  Shipping  weigh  I  4Q  Its* 
Si^e:  £6"  a  1fl-i  J  2"  x  19"    Rac*  moiuftl!.  P(ic»  1349. 


THEPEftFQRMANCEof  all  u nils  are  equal 
to  or  belter  Ihiin  any  com  m  arc  i  ally 
manufactured  units. 

ALL  PARTS  are  protesaionallv  made  to 
insure  you  of  first  quality  perlormartce. 
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NORTH  SHORE  RF  TECHNOLOGY 


Mail  your  order  lo  Distributor:  TUFTS  RADIO,  3S6  Main  St, 
Mesa.  02155.  Phone  {617)  395-SZSO 
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iAMPHENOL 


SERIES  5«1  —  PACKAGED 
CABLE  ASSEMBLES 
All  popular  lengths  are  now  available  in 
your  choice  of  RG  B/U  or  RG  5S/U  type 
low  loss  poly  foam 'dielectric  cable,  installed 
PL-259  connectors  are  ASTR Opiated®  — 
Amphenoi's  new  n  on- tarnishing  finish  — 
which  has  all  the  advantages  of  precious 
metal  plus  more  heat^  corrosion  and  abra- 
sion resistors  that  silver  ever  had! 

RG  58/U  TYPE  POLY  FOAM  COAXIAL 

CABLE  ASSEMBLIES 

58 1-5  SO  3:       3-fl.      with      ASTROplated 

PL-2b9"s  on  both  ends.    $   3.82 

581-5812:      1 2-ft,      with      ASTROplated 
PL-259's  on  both  ends,    »...,,..,.  $   5.08 
5  81-5820-2:       20-ft.      with      ASTROplated 
FL-259*s  on  both  ends.    .  .  .  .  +  .  _  .  .  .  $   5.88 

581-5850:       &0-JV      with      ASTROplated 
PL-259*son  both  ends.    ,  .  ,  ,  .  »  #  ,  .  ,  $   8.94 
581-5875:       75-ft        with      ASTROplated 
PL-259 *&  on  both  ends.    ..........  SI  1 .22 

581-58100:       100-ft.      with      ASTROplated 
PL-259's  on  both  ends .  .  ,  .  Si  2.98 

RG  8/U  TYPE  POLYFOAM  COAXIAL 

CABLE  ASSEMBLIES 

581-803:   3-ft,  with  ASTROplated  PL-259's 

on  both  ends. .  $   4.46 

581-8  20;       20-ft.      with      ASTROplated 
PL-259,son  both  ends,    ..........  SI 0.36 

581-850;       &0-ft.      with      ASTROplated 

Pj>259's  on  both  ends .  $18.58 

581-875;       75-ft,      with      ASTROplated 

PL-259's  on  both  ends.    . $25.48 

5  81-8100:       ICKMt,      with      ASTROplated 
PL-259,son  both  ends $31.96 
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THF 


YHF/UHF  AMTFNHfi 
BDOF  MOUNT 

MODEL  UHT  1 

Field  (firrmwiMB  radiator  for  1/4 
0fsve  uperniian.  an  iny  frequency 
from  ]#Ha  500  M Hi.  Gulling  chert 
included  Mounti  on  en*  t|pt  wr- 
'aco,  root.  d«P,  f*ode*  <n  V 
hata.   Include*  11    HG-51  U  $.|Q  15 
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TWO  AND  SU  METERS— 
TRUNK  UP  MOUNT 

MODEL  MFT 

fpuf  Motion  IflloiCDpk  antenna 
pamiltl  tflpjr.iE*  #rt|LiMm*nl  tar 
HmultirWXht     ratohnnrr     ul-'     rwi 

end    ii h    mcteri.     Opt r*l rone  1 
heiEhti  40".  Complete  *Hh  tru*>h 
Up  iw»up|.  J?    MIL  SHEC  flfi-56 
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VHf^UMr    ANTENNA— 
TRUNK  LIP  MOUNT 
HODtL   THF 

P  iciid  (iimmeblB  r»di*tor  petimli 
quarter  *««*  offH*tK?n  en  i"T 
Itwduftncr  Tram  140  ID  SCO  MHi 
Culling  then  iir;  Hided  C-omplffp 
with  trw*  lip  moun!   17'  «G-5§-U 

ma  Pt^w  its  95 


DELUXE   MOBILE    MOUNTS 
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High-Q  Fixed  Antennas 

All    Swan    Beam    Antennas    are    Rated 
for  2000    Watts    and    Designed  to  use 
52    Ohm  Coaxial    Feedlines 


HEAVY  DUTY  4-ELEMENT 
TRIB.WD  BEAM. 

Four  working  elements  on  each  band 
in  10.  15  and  2D  meters.  24  fool 
boom  permits  optimum  spacing  for 
maximum  forward  gain  and  front- 
lo-bael  ratio-  All  traps  are  precision 
tuned  and  weather-proofed,  Rugged 
reliability  assures  ability  to  with- 
stand winds  up  to  100  mpti.  TIMHA. 

HEAVY  DUTY  S-ELEMEVT 
TRIBAND  BEAM. 

Three  working  elements  on  each 
band  in  10.  15  and  20  meters.  IB 
foot  boom  requires  a  lighter  duty 
ml  or  and  tower  than  the  TB-4HA 


but  si  ill  provides  egtullunt  perform- 
ance characteristics.  Precision 
lunod  and  weatho reproofed  traps 
are  combined  with  rugged  construc- 
tion. TB-JHA. 

ECONOMICAL  2-ELEMENT 
TR1BASD  BEAM 

Two  working  elements  on  each 
band  in  10r  15,  and  20  molars.  6.5 
fool  aluminum  boom  can  easily  be 
raised  on  an  inexpensive  mast  and 

operated  with  a  standard  TV 
rotator.  Withstands  winds  up  to  BO 
mnh   TB-2A 


HEAVY  DUTY  2 -ELEMENT 
40-METER  BEAM. 

Two  working  elements  on  15.75  fool 
steel  bnom.  Maximum  forward  gain 
and  front -to-back  ratio  in  the  CW  or 
phone  portion  of  the  40-meter  band 
is  easily  achieved  Tor  optimum 
performance.  Large  high-Q  loading 
cotis  are  weather-proofed.  Hugged 
design  easilv  takes  100  mph  winds, 
MB-40H. 
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SWAN  BEAM  ANTENNA  SPECIFICATIONS 
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Geoffry  W.  Kufchak  WA1UFE 
J  5  Fourth  Ave. 
WestaverAFB  MA   01022 


consists   of 
boards,    the 


As  I  promised  in  an 
i  earlier  article,  here  is 
the  conclusion  to  the  con- 
struction of  a  220  MHz 
repeater.  It  is  the  control 
system  I  designed  to  operate 
any  repeater  with  minimum 
attention.  Once  put  into 
operation,  there  should  be  no 
need  to  ever  service  the  con- 
trol system,  except  for 
changing  the  ID. 

This  system 
two  main  PC 
timer  control  and  the  ID,  The 
timer  board  contains  all  the 
necessary  circuitry  for  the 
complete  and  unattended 
operation  of  a  remote  re- 
peater with  provisions  for 
timeout  reset,  instant  drop- 
out, and  autoparch  access  and 
de-access  with  adjustable 
timers.  The  timers  consist  of 
two  NE556s  and  one  NE555 
which  are  set  up  to  control 
the  transmit  keying  tran- 
sistor. The  timing  functions 
are:  autopatch  timer,  timeout 
timer,  tail  timer,  ID  timer, 
and  what  I  call  a  receiver  off 
timer. 

The  CW  identifier  is  an 
improvement  on  the  circuit  in 
the  FM  and  Repeaters  Hand- 
book published  by  the 
ARRL.  It  can  be  found  on 
pages  136  and  137  {1972 
edition).  I  didn't  understand 
the  clock  oscillator  and  stop 
logic  circuit,  so  I  redesigned  it 
to  operate  with  the  control 
board  I  had  designed.  How- 
ever, it  will  function  on  its 
own  quite  well  and  will  inter- 
face with  almost  any  existing 
control  system.  Also,  it's  dirt 
cheap  to  build.  Depending  on 
where  you  get  the  8223,  total 
cost  for  parts  is  about  $7.00. 
In  fact,  the  whole  system 
should  only  set  you  back 
about  $30,00,  which  is 
cheaper  than  a  certain  CW  ID 
kit  I  know  of  using  diodes  for 
programming. 

Both  boards  are  single- 
sided  and  four  and  three- 
quarters  inch  square  so  they 
may  be  stacked  to  save  space. 


j^Ul.'Lt^ 


Der 
Repeatermeister 


--  then  get  satellite  pictures 

and  other  things 


I  really  hate  using  a  lot  of 
jumper  wires,  but  it's  easier 
than  trying  a  double-sided 
board.  I  admit  that  I'm  not 
that  good  at  making  PC 
boards  yet.  If  the  boards  are 
used  separately,  there  is  pro- 
vision for  using  an  LM309K 


on  each;  if  used  together,  one 
may  be  eliminated  and  a 
jumper  installed  from  the 
board  with  the  regulator. 
Total  current  drain  is  around 
400  mils,  which  is  well  within 
the  ratings  of  the  LM309K. 
The  nice  thing  about  using 


a  PROM  is  that  it  can  be 
custom  programmed  in  the 
field.  Several  magazines  have 
published  articles  on  pro- 
gramming the  8223,  the  best 
one  having  appeared  in 
Popular  Electronics,  July, 
1975,  page  27.  Once  you  get 
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Fig.   L  PROM  CW  ID.  Program  note:  Dit  —  0  —  Space  in  same  letter  I;  Dah  —  000  —  Space 
between  fetters  1 1 1; Space  between  words  11  HI  or  111111 1 
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iFM  2.  "Smart"  ID  Timer. 


Fig,  3.  Timeout  and  Tail  Timer, 


used  to  the  procedure  for 
programming,  it  only  takes 
about  five  minutes  to  do  the 
whole  chip. 

PROMCW  ID 

The  changes  made  to  this 
circuit  are  simple.  Rather 
than  the  stop  logic  the 
original  had,  I  used  a  7430 
8-input  NAND  gate.  This  chip 
will  give  a  logic  0  output  for 
all  1  inputs.  The  7432  will 
decode  the  0  from  the  7430 
and  the  0  on  the  ID  Initiate 
and    give  a  0  output 


which  is  inverted  by  IC9d  to 
fire  the  one-shot,  resetting 
the  two  counter  ICs  to  zero, 
and  also  puts  a  high  on  the 
Chip  Enable  of  the  8223 
which  puts  all  the  outputs  to 
a  logic  1,  thus  ensuring  that 
the  ID  circuit  stays  stopped 
until  initiated  again  by  a  logic 
1  pulse. 

This  is  very  important. 
Program  the  8223  with 
reverse  logic.  If  you  want  a 
tone,  the  output  of  the  8223 
must  be  a  0.  Also,  make  sure 
that  no  set  of  outputs  is  all 
logic  1s,  because  this  is  the 
stop  word.  Try  to  arrange  the 
programming  in  such  a  way 
that  at  least  one  output  per 
word  is  a  0.  Example:  DE 
WA1UFE.  Word  0  - 
1 0001 1 1 ,  word  1  -0111010, 
word  2  —  1011111,  word  3  — 
0001000,  etc.  The  words  read 
from  right  to  left.  That  is,  B7, 
B6,  B5,  B4,  B3,  B2,  Bl,  B0. 
Of  course,  the  stop  word, 
1111111,  can  be  programmed 
anywhere  in  the  chip,  but 
should  be  immediately  after 
the  message. 


A  "Smart"  ID  Timer 

This  is  the  best  part  of  the 
whole  design.  I  wanted  an  ID 
that  would  not  come  on  over 
someone's  transmission, 
would  wait  until  the  carrier 
dropped,  would  have  to  ID 
on  initial  keyup,  ID  after  a 
timeout,  and  ID  once  after 
repeater  usage  ceased.  This 
one  does  it  all. 

IC2b  and  1C4  are  con- 
nected as  a  self-resetting 
timer.  But  the  gates  marked 
"wait  gate*'  control  the 
resetting  of  the  timer. 
Assume   that    IC3  has  timed 
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Fig.  4.  Autopatch  Timer, 


out.  This  puts  a  low  on  pin  9 
of  ICS,  which  puts  a  low  on 
pin  5  of  IC4«  If  there  is  no 
signal  being  received,  pin  13 
of  IC8  is  also  low.  As  soon  as 


IC2b  times  out,  pins  10  and 
12  of  ICS  go  high.  Now  the 
circuit  is  "waiting/'  Backing 
up  a  bit,  IC3  is  timed  out 
because   pins  2  and  4  see  a 


Fig.  5.  Master  logic  board  (full  size). 
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JUMPER 


REMOTE 
TIMEOUT 
RESET  v 

LOCAL 
TIMEOUT  o 
RESET 
INSTANT  o 
DROPOUT 

PT.T.OUTO 


Fig*  6.  Component  side,  master  logic  board.  Dot  identifies  pin  L  Drill  two  small  holes  near 
input  and  output  of  IC9  and  add  jumper  shown.  Use  insulated  wire.  A /so  use  insulated  wire  for 
the  long  jumpers. 


Fig.  7.CWID  board  (full  size). 


high.  As  soon  as  the  input 
goes  low,  the  timer  is  reset, 
and  will  start  timing  as  soon 
as  the  input  goes  high  again. 
Now,  suppose  a  signal  is 
received.  Pin  13  of  IC8  goes 
high,  and  since  pin  1 2  is  high, 
a  high  is  put  on  pins  3  and  4 
of  IC4.  Nothing  happens  yet 
since  pin  5  is  still  low.  As 
soon  as  the  signal  drops,  pins 
3  and  4  go  low  and  IC3  starts 
timing  again,  putting  a  high 
on  pin  9  of  IC8,  which  puts  a 
high  on  pin  5  of  IC4  and  fires 
the  one-shot  which  initiates 
the  ID  and  resets  IC2b,  A 
similar  sequence  occurs 
during  repeater  usage,  time- 
out, and  final  ID. 

The  reason  for  IClOa:  I 
was  trying  to  get  an  exclusive 
output  for  use  with  a  voice 
ID  circuit;  logically,  it  should 
work,  but  practically,  il 
doesn't. 

Timeout  and  Tail  Timer 

A  simple  enough  circuit: 
two  timers  working  out  of 
phase  with  each  other,  IC1b 
is  set  to  control  the  trans- 
mitter on-time,  which  is 
variable  from  about  1  minute 
to  V/i  minutes.  IC2a  is  set  to 
time  out  at  5  seconds  and  is 
reset  each  time  the  receiver 
squelch  is  broken.  If  no  tail  is 
wanted,  a  logic  one  at  the 
base  of  Q6  will  short  the 
output  of  lC2a  to  ground 
through  the  100  Ohm  load 
resistor. 

I  found  that  I  needed  a 
Schmitt  Trigger  input.  It 
seems  that  when  the  re- 
ceiver's squelch  is  broken,  the 
squelch  gate  generated  a  burst 
of  noise  that  caused  false 
triggering   of   the    ID   timer. 

Adding  the  7413  cured  the 
problem.  A  logic  one  on  the 
COR  input  is  needed  to  key 
the  transmitter. 

01  is  used  for  remote 
timeout  reset,  which  can  be 
controlled  from  the  remote 
control  receiver  and  tone 
decoders.  A  short  logic  one 
pulse  will  momentarily 
ground  the  base  of  Q2, 
resetting  all  the  timers. 

04      is     the     transmitter 
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The  Transceiver 

yoxid  expect 


is  ready —now! 


o  by  giving  you  the  first  all-solid-state  low  and  medium 
transceiver  that  is  truly  ahead  of  its  time.  The  fore- 
features  as  instant  transmitter  tuner  full  break-in,  excet- 
rystal  calibrator,  built-in  SWR  indicator,  a  highly  selec- 
operation  from  non-aging  12  VDC  transistors, 

d  more.  A  new  push-pull  final  amplifier  with  the  latest 
t  200  input  watts  on  all  hf  bands  3.5  through  297  MHz, 
nd  long  term  frequency  stability  and  uniform  1  kHz  read- 


From  the  company  that  revolutionized  hf  ham  radi 
power  equipment,  comes  the  entirely  new  TRITON  IV,  a 
runner  Triton  II  gave  you  such  operating  and  technical 
lent  SSB  quality,  superb  receiver  performance,  pulsed  c 
tive  CW  filter  and  efficient  home,  portable  and  mobile 

Now  —  the  TRITON  IV  gives  you  all  of  these  —  an 
gold  metalized,  zener  protected  transistors,  operating  a 
Plus  a  new  crystal  heterodyne  VFO  for  improved  short  a 
out  resolution,  even  on  ten  meters. 

Unsurpassed  selectivity  is  yours  with  the  new  eight  pole  Li  crystal  filter,  and  improved  spurious  rejection 
results  from  the  new  1C  double  balanced  mixer 

The  benefits  of  ALC  now  extend  to  output  powers  less  than  full  rating  with  a  front  panel  threshold  control 
When  driving  linears  that  require  less  than  maximum  available  power  from  the  TRITON,  or  when  propagation  con- 
ditions permit  reliable  contacts  at  reduced  power  levels,  ALC  will  hold  your  output  to  the  desired  level. 

Many  small  circuit  improvements  throughout,  taken  collectively,  add  more  performance  and  quality  pluses 
—  such  things  as  individual  temperature  compensated  integrated  circuit  voltage  regulators  for  final  bias  control 
and  VFO  supply.  And  toroid  inductances  in  the  ten  and  fifteen  meter  low  pass  filters,  LEO  indicators  for  offset 
tuning  and  ALC  threshold,  accessory  socket  for  added  flexibility,  and  sequen- 
tially keyed  mute,  AGC  and  transmitter  circuits  for  even  better  shaped  and 
clickless  CW. 

And  to  top  it  all  off,  the  highly  desirable  case  geometry  has  been  main- 
tained, but  it  has  a  handsome  new  look.  Bold  lettering  on  an  etched  aluminum 
front  panel  and  textured  black  sides  and  top  make  the  TRITON  IV  took  as 
sharp  as  it  performs. 

There  is  nothing  like  a  TRITON  IV  for  reliability,  features,  value  and  just 
pure  fun.  And  —  best  of  all  —  you  do  not  have  to  wait  until  1980  to  own  one. 

TRITON  IV  $699.00    TEIM-XEC 

SEVIERVILLE.  TENNESSEE  37B62 
EXPORT:  5715  LINCOLN  AVE 
CHICAGO,  ILLINOIS.  60646 


For  more  information  about  the  new 
TRITON,  as  well  as  the  fuJI  line  of 
accessories  that  will  be  available 
soon,  see  your  dealer  or  write. 
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Fig,  8.  Component  side,  CW  ID,  Dot  identifies  IC  pin  h 


keying  transistor.  The 
collector  is  grounded  when 
active t  so  this  will  work  with 
relay  keying  or  the  solid  state 
keyer  I  used  in  the  repeater  I 
built.  If  the  transmitter  being 
controlled  uses  a  120  volt 
relay,  substitute  a  high 
voltage  transistor  for  the 
2N708  used  here,  I  assumed  a 
solid  state  repeater. 

Autopatch  Timer 

Since  autopatch  is 
becoming  more  popular  on 
repeaters  these  days,  I 
decided   to  include  a  timing 


circuit  for  it,  also.  This  circuit 
will  allow  an  adjustable  time 
delay  in  the  receive  mode  (for 
the  user).  It  is  adjustable 
from  about  30  seconds  to 
over  90  seconds.  If  someone 
should  access  the  patch  and 
for  some  reason  not  be  able 
to  transmit  again,  once  ICIa 
times  out,  it  will  automati- 
cally drop  the  phone  line  and 
reset  itself  so  that  one  would 
have  to  re-access.  The  time- 
out on  the  user's  transmission 
is  limited  by  the  normal  time- 
out period. 

Logic     one     inputs     are 


required  to  enable  and  disable 
the  timer.  Not  knowing  what 
every  repeater  uses  as  tone 
decoders,  I  purposely 
designed  it  to  be  flexible. 
This  will  also  allow  any  access 
code  one  wants  to  use,  if 
other  than  *  for  access  and  # 
for  de-access:  single  tone  or 
sequential  tone  or  whatever, 
as  long  as  the  circuit  being 
used  can  provide  a  logic  one 
output. 

Not  being  familiar  with 
phone  patches,  I  decided  on 
an  uncommitted  collector 
output,      I     am,    of    course, 


assuming  that  a  phone  patch 
has  a  relay  in  it  that  can  be 
energized  by  grounding  one 
side  of  the  coil. 

If  this  portion  of  the  con- 
trol board  is  not  needed  or 
not  used,  note  that  the  inputs 
must  be  grounded; otherwise, 
the  transmitter  wilt  latch  on 
transmit.  ■ 

Parts  List  —  Logic  Board 


IGs 


1  7400 
1  7402 

1  7404 

2  7408 
1  74121 

1  NE555 

2  NE556 
1  LM309K 

Capacitors 

12  .01  uF  disc 

2  10uF  16V 
1    47   iiF  16V 

3  100  uF  16  V 
1    470  uF  16  V 


Parts  List  -  CW  I D 


Resistors 

2   1 00  Ohm  %  W 

1  Ik  %  W 

5  2.7k  Vz  W 

2  4.7k  y2W 

2  470k  y2  W 

1    500k  Trimpot 

3  1  Meg  Trimpot 
1    1,5  Meg  %  W 


Diodes 

5  1N9T4 

Transistors 

6  2N70Sor 

similar 


ICs 

2   7400 
1    7430 

1  7432 

2  7493 

1  74121 

1  74151 

1  8223 

1  LM3Q9K 


Resistors 

1  1 80  Ohm  %  W 

1  470  Ohm  %  W 

1  1  k  Vi  W 

1  4,7k  V^VV 

1  2.5k  Trimpot 

1  Ik  Trimpot 


Transistor 
1    2M708 


Capacitors 

?  .01  uF  disc* 
3   1.0  uF  Mylar 
1    10  uF  16  V 
t    47  uF  16  V 
1    470  uF  16  V 

*May  be  needed  if  rf  problems 
occur 

NOTE:  Negatives  for  photo- 
etching  are  available  from  the 
author  for  50^  each  postpaid. 


KAUFMAN  BALUN 


KAUFMAN 

water   tight 

BALUN 


new  and  improved 
molded  plastic 


1:1  impedance 
match 

Patent   No, 
D219I06 


w 


For    dipoles, 
beams,    inverted 


with  or 
withouL 
BALUN 


"V",   and   quads 

KAUFMAN  Canter  Insulator  whti  BALUN  $  1  3.  50 

KAUFMAN  Ceniw  insulator  without  SAL  UN        $    8, 50 
Dragon  Fly  antenna  construction  shaat  and  drawing 

postpaid  USA       S   2.00 


PRINTED  CIRCUIT 

Positive  Acting  Photo  Resist;  Carbide 
bits;  Bubble  etchers;  Artwork;  Epoxy 

Glass  Boards. 

Send  stamp  &  address  label  for  flyer 
TRUMBULL 

833  Balra  Dr,r  El  Cemto,  CA  94530 


1 


3  Kw  PEP 

4  Ounces 
Qi  Firrit* 


KAUFMAN  INDUSTRIES 

BOX  81 7 
REEDS  FERRY.  NH  03054 


Computer  Hobbyists ! 

Bargain  hunt  and  sell  via  ON_LINE 

18  issues/year  —  $3,75 

Free  sample  issue 

ON-LINE,  24695  Santa  Cruz  Hwy. 
Los  Gatos  CA  95030 


Shortwave  Listening 

1676  World  Radio  TV  Handbook  -  S10.95 

Gated  1000/100/50/25/10  kHz  Calibrator  -  S54„00 

Barlow  Wad  ley  &  R.L.  Drake  Receivers 

1976  "Confidential"  Frequency  Ust  -  $5.45 

GILFER,  Box  239,  Park  Ridge, N J  07656 


MILITARY 
SURPLUS  WANTED 

Space  buys  more  and  pays  more.  High- 
est prices  ever  on  U.S.  Military  sur- 
plus, especially  on  Collins  equipment 
or  parts.  We  pay  freight.  Call  collect 
now  for  our  high  offer.  201  440-8787, 
SPACE  ELECTRONICS  CO. 
div    of  Military  Electronics  Corp. 

35  Ruta  Court,  S.  Hac  ken  sack,  N.J,  07606 
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The  BRRL 

Southeastern  Diuision  Convention 
and  Htlanta  HamFestiual  1976 

WHEN:  Saturday  and  Sunday,  June  12th  and  13th! 

WHERE:  Dunfey's  Royal  Coach  Motor  Hotel 

1-75  at  Howell  Mill  Road 
Atlanta,  Georgia    30318 

Contact  the    Hotel   directly  for  room    reservations   at  special 
HamFestival   rates:    $16    single,    $21    double! 

Airconditioned   Exhibit    Hall    with    nearly    100    manufacturers,  dis- 
tributors, and  other  exhibitors! 

Saturday  Night  Awards  Banquet  and  Dance! 

Forums  and  meetings  galore; 

ARRL— DX— RTTY— VHF/UHF— Microprocessors—  Digital  Circuits 
— Antennas — Slow  and  fast  scan  TV — 73  Forum  with  Wayne  Green 
— Contests — Novice /beginner — Mars — and  many  more! 

FCC  Exams!  Free  Bus  to  FCC  from  Hotel  Saturday  Morning! 

Outdoor  (but   mostly   covered)    Fleamarket;    space   for   more   than 
1  00  cars.  $5  per  space,  first  come,  first  served! 

Activities  for  the  wives  and  kids,  too! 

See    Six    Flags    Over   Georgia,    the    Cyclorama,    Stone    Mountain, 
Lion  Country  Safari,  Braves  vs  Pirates  and  more! 

PRE  REGISTRATION:    Individual  $3.00,  at  the  door  $4.00 

Family  $5.00,  at  the  door  $6-00 

You  must  be  pre- registered  to  attend  the  Banquet. 

You  must  be  registered  to  attend  Forums,  Meetings,  and  the 
Indoor  Exhibit  Hall. 

For   pre-registration   forms  and  additional  information,  send  your  name 
and  address  to: 

Atlanta  HamFestival  1976 

53  Old  Stone  Mill  Road 

Marietta,  Georgia  30062 

or  calf  Area  404/971 -HAMS  day  or  night.  See  You  There!! 
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Lightning  and  Thunder 

and  Other  Stuff 


--  can  J.  Bach  be  a  relative  of  RD.Q.  Bach? 


J,  K,  Bach 
Ivy  Hill  Road 
Walden  NY   12586 
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For  help  with  this  story,  I  am  grateful  to  C  S  Dougherty*  Tearteck  NJ,  Mr.  and  Mrs.  Ashley,  Walden  N  Y, 
Barbara  Gerard,  Date's  Auto  Parts,  Walden  NY,  Shorty's  Taxi  Service,  Walden,  NY,  E,  Hassdenteufel.  Telco, 

Newburgh  NY,  W,  Green  t  Peterborough  NH, 


Over  a  hundred  years  ago, 
a  father,  mother  and 
their  two  daughters  sat  before 
their  fireplace,  watching  the 
dying  embers.  There  came  a 
bluish  flickering  in  the  chim- 
ney. 

"What's  that,  Papa?" 
asked  one  of  the  girls. 

"Wait  a  minute,  and  you'll 
see  it  again/'  he  said. 

Soon  it  came  again,  and 
took  him  with  it  when  it 
went,  without  harming  any  of 
the  others.  One  of  the  girls 
was  my  maternal  grand- 
mother, who  was  terrified  of 
lightning  all  of  her  days. 

Many  don't  know  that 
heat  ionizes  air,  and  that  a 
hot  flue  is  a  dangerously  good 
conductor  for  lightning.  An 
open  window  is  not  so  good 
either  -  to  stand  in  one 
during  an  electric  storm  is 
foolish  bravado.  A  lightning 
stroke  may  be  three  miles 
long,  ail  of  it  through  air.  It  is 
well  to  avoid  metal,  but  that 
does  not,  of  itself,  guarantee 
safety. 

Many  people  get  knocked 
kicking,  or  cold,  by  secon- 
dary or  induced  strokes.  A 
lifelong  friend  of  mine  was  in 
his  house  and  saw  a  black 
walnut  tree  struck,  and  some- 
thing knocked  him  down  at 
the  same  time.  With  its  bark 
blasted  off,  the  tree  later 
died.  He  also  had  a  playmate 
who  lagged  behind  a  group 
and  was  struck  in  the  open 
and  killed. 

Lightning  deaths  in  this 
country  run  around  four 
hundred  a  year,  more  or  less. 
A  thousand  more  are  injured 
more  or  less  seriously.  I  don't 
know  if  anyone  has  ever  sur- 
vived a  direct  main  bolt  of 
lightning  -  what  they 
recovered  from  may  have 
been  secondary  or  induced 
shocks* 

It  often  happens  that  a 
man's  shoes  will  fly  off  when 
he  is  struck.  Women's  slippers 
are  not  very  secure,  but 
shoes,  laced  up,  come  off  a 
lot  harder.  Lightning  can  do 
it,  and  frequently  does.  I 
think  this  is  due  to  a  violent 
muscle  spasm. 


If  you  like  to  investigate 
little  understood  subjects,  try 
your  own  lightning  investiga- 
tion. In  big  cities,  nobody 
knows  what  lightning  is, 
except  in  the  most  general 
way;  country  and  small  town 
people  have  come  to  terms 
with  it,  and  they  can  tell  you 
stories . . .  I 

For  instance,  a  close  neigh- 
bor's wife  saw  a  doorman 
struck  from  across  a  court- 
yard, and  both  his  shoes  flew 
off.  He  recovered  quickly. 
Her  husband's  father,  when 
he  was  seventeen,  was  struck 
and  was  unconscious  for 
several  hours.  Thereafter, 
whenever  an  electric  storm 
came  up,  he  would  lapse  into 
deep  unconsciousness,  from 
which  it  was  impossible  to 
rouse  him.  At  twenty-five,  he 
married,  and  when  his  son 
was  born,  the  baby  used  to 
drift  off  to  sleep,  or  it  may 
have  been  unconsciousness, 
along  with  his  father.  This 
was  no  catalepsy:  They  were 
both  completely  under.  When 
the  child  was  about  eleven,  he 
stayed  awake.  It  is  easy  to 
think  up  explanations,  but 
the  passing  years  make  it 
impossible  to  check.  So 
nobody  knows  the  answer,  if 
there  is  one. 

Another  friend,  who  runs 
an  auto  supply  business,  saw 
a  lightning  flash  at  the  very 
tail  end  of  a  storm  which 
struck  a  locust  tree.  (These 
are  frequent  targets.)  It 
spiraled  the  trunk  more  than 
once,  jumped  to  a  nut  tree 
which  was  very  close,  down 
to  a  clothesline  pulley  and 
along  the  line,  which  was 
plastic  with  a  steel  center. 
Blankets  were  pinned  to  the 
tine,  and  as  she  described  it, 
the  clothespins  snapped  off 
the  line  successively  in  a  high 
arc  like  flights  of  arrows.  The 
blankets  fell.  At  the  near  end, 
the  bolt  burned  out  the  tele- 
phone and  its  ground, 
knocked  boards  off  the 
garage,  set  them  afire,  and 
simultaneously  induced  a 
power  failure.  She  had  to  call 
the  fire  company,  the  tele- 
phone    company,     and     the 


power  company  from  a  neigh- 
bor's phone  and  return  to 
fight  the  fire. 

What  stuck  in  my  mind 
was  this  one-at-a-time 
business  with  the  clothespins, 
since  I  knew  that  lightning 
peaked  out  at  90,000  miles 
per  second.  So  t  asked  about 
this  again.  She  was  less  sure 
about  the  clothespins,  but  the 
ground  was  very  muddy  and 
held  a  film  of  oil  and  grease 
from  parked  cars.  The 
blankets  fell  into  this  muck 
starting  with  the  furthest  one 
and  continuing  on  down  the 
line,  [f  you  have  ever  had  a 
wash  fall  off  a  line  —  and  I 
have  —  you  believe  her, 
science  or  no  science,  I  never 
argue  with  facts. 

At  90,000  miles/second 
propagation  I  defy  you  to  see 
one  end  start  before  the 
othert  but  yet  I  have  seen  this 
many  times  and  so  have  you 
and  so  have  a  multitude  of 
people.  Some  of  this  is 
optical  illusion  —  the  strobe 
effect  of  ribbon  or  sheet 
lightning,  perhaps.  Some  of  it 
is  imagination  —  you  always 
see  lightning  strike  down, 
even  if  it  sometimes  strikes 
up.  In  Fig.  1,  next  to  the 
antenna,  I  have  drawn  a 
stroke  of  lightning  as  it  was 
rendered  in  the  middle  of  the 
last  century.  I  don't  know 
whether  this  was  a  conven- 
tion, or  whether  it  really 
looked  this  way  to  the  ar lists 
of  the  day.  Find  an  old  wood- 
cut of  Franklin  and  his  kite, 
and  youll  see  it  shown  that 
way.  Not  in  real  life  though  - 
no  acute  angles,  no  sawtooth. 
The  fact  remains  that  at  times 
you  can  follow  the  progress 
of  a  stroke  with  the  eye,  and 
I  don't  care  who  says  differ* 


enL  It  is  so,  and  I  have  seen 
it,  and  there  was  no  mistake. 
The  90,000  miles/second  is  a 
maximum. 

To  continue,  there  was  the 
local  taximan.  He  was  sitting 
in  a  dairy  barn  on  a  metal 
milking  stool  when  the 
lightning  rod  on  the  barn  was 
struck.  He  was  knocked  out, 
and  when  he  came  to,  he  saw 
a  cow  in  a  most  un-cow-like 
position:  flat  on  her  belly 
with  her  front  legs  straight 
out  in  front  of  her,  and  her 
nose  between  her  hooves.  She 
recovered.  Everything  loose 
in  the  barn  was  upside  down. 
Investigation  revealed  that 
the  rod  had  been  directly 
connected  to  the  line  of 
metal  milking  stanchions, 
which  were  embedded  in  the 
concrete  floor-slab.  The  rod 
was  property  grounded  soon 
thereafter. 

Some  writer  once  pointed 
out  that  Franklin  himself  did 
not  ground  his  lightning  rods. 
The  implication  was  that  the 
old  man  wasn't  very  bright, 
which  is  a  bit  much.  Old  Ben 
is  a  hero  of  mine,  and  I 
happen  to  know  that  his  first 
idea  was  to  brush-discharge 
clouds  and  avoid  lightning 
strokes  altogether.  But 
highly-charged  clouds  are 
swept  along  by  the  winds  — 
the  origin  of  sheet  lightning, 
which  strikes  along  a  line  that 
may  be  forty  feet  long.  (This 
would  give  an  apparent  direc- 
tion  to  the  stroke  even  if  it 
were  near  instantaneous.) 
There  is  no  discharging  such  a 
cloud  harmlessly  except  by  a 
good  lightning  rod.  Now  Ben 
built  an  air  shaft  in  his  house, 
and  suspended  an  iron  lance 
in  it  (probably  by  strips  of 
silk      cloth,      his     favorite 
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insulator)  free  from  ground. 
His  description  makes  no 
mention  of  any  window,  or 
viewing  port,  or  peephole  in 
this  structure,  but  what  do 
you  think?  1  think  he  had  a 
small  window  he  could  watch 
through  from  a  rocking  chair, 
I  also  think  he  could  open 
this  window,  reach  in,  and 
charge  a  Leyden  jar,  or  his 
own  flal*plate  capacitor,  in 
fair  weather  from  the  normal 
voltage  gradient  whenever  he 
felt  like  it*  There  is  nothing  in 
his  writings  to  this  effect,  but 
it  figures. 

Franklin  was  no  less 
interested  in  electrical  dis- 
charges than  any  other 
scientist.  Ask  any  of  them. 
And  ask  them  if  they  would 
attend  a  lecture  by  the  old 
man  if  this  were  possible,  and 
they  might  surprise  you.  As  a 
scientist,  then,  he  was  study- 
ing discharges,  and  I  infer 
that  he  got  knocked  off  his 
chair  one  day  and  concluded 
that  the  brush-discharge 
theory  applied  only  to 
Leyden  jars.  He  grounded  his 
rods  forthwith.  Earlier,  he 
himself  had  written, 
"Experience  keeps  a  dear 
school,  bul  fools  will  learn  in 
no  other."  He  wasn't  about 
to  pay  the  tuition,  himself. 

Lightning  comes  and  goes; 
it  doesn't  stick  around  to  be 
studied.  Aside  from  a  few 
specialists,  little  is  known 
about  it.  We  not  only  don't 
know  the  answers,  we  don't 
even  know  the  questions! 
When    lightning   strikes  very 
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close,  say,  within  a  hundred 
yards,  there  is  no  thunder,  I 
have  observed  this  myself,  I 
also  checked  this  with  a  hiker 
who  was  narrowly  missed 
along  a  cliff  path  in  the 
Poconos.  What  you  get  is 
one  tremendous,  ear-splitting 
CRACK,  or  explosion,  and 
after  that,  nothing.  No 
rumble,  no  echo,  dead 
silence.  Maybe  your  ears 
don't  work  very  well  after- 
ward, but  I  have  noticed  the 
same  thing  with  guns.  Fire  a 
thirty-oh-six  or  equivalent, 
and  then  listen  to  one  across 
the  valley  and  you  will  see 
what  t  mean.  When  you  don't 
hear  the  rumbling  thunder, 
you  had  a  near  miss  and  you 
had  better  believe  it! 

Sound  travels  at  about 
1100  feet  per  second.  Five 
seconds  between  flash  and 
thunder  would  indicate  a  mile 
and  a  little.  Ten  or  fifteen 
seconds  and  the  lightning  is 
quite  far  away.  But  even  at  a 
mile,   you   sometimes  get  a 

sharp  ^click"  simultaneously 
with  the  flash,  followed  by 
thunder  later.  Where  does  the 
click  come  from? 

Obviously  it  comes  from  a 
pole  transformer  or  lightning 
arrestor  on  a  nearby  highline, 
and  you  can  hit  one  of  them 
with  a  rock  from  anywhere. 
Nearly  anywhere:  Once  I  was 
really  in  the  country,  a  storm 
came  up,  I  got  the  flash/click 
with  thunder  following,  and 
l here  went  another  perfectly 
good  theory.  1  could  see  the 
nearest   hightine  miles  away. 


During  WW  II  when  the 
243- type  air-spaced  crystal 
holder  was  being  developed, 
it  was  found  that  some  plates 
would  oscillate  well  in  some 
holders  and  not  at  all  in 
others.  It  was  theorized  that 
the  defective  holders  had  the 
wrong  number  of  acoustic 
quarter-waves  in  them;  they 
were  redesigned,  and  were 
worse  than  before.  After  a  lot 
of  careful  checking,  it  was 
determined  that  the  sound 
waves  had  twice  their  normal 
velocity  under  the  observed 
conditions.  The  formula  was 
revised,  the  electrodes  spaced 
accordingly  and  243s  were 
turned  out  like  popcorn.  So! 
Two  different  velocities  for 
sound,  eh?  Let's  call  ordinary 
sound  wave  propagation 
O.S.W.P.  and  the  more  rapid 
mode,  a  percussive  propaga- 
tion. The  O.S.W.P.  lakes 
advantage  of  the  mass  and  the 
elasticity  of  the  medium  and 
is  propagated  very  efficiently, 
but  somewhat  slowly.  The 
percussive  mode  is  explosive; 
it  is  driven  outward  from  the 
source  without  regard  to  any- 
thing but  its  own  force.  It  is 
not  an  efficient  mode,  since  it 
is  very  rapid,  and  it  is  quickly 
attenuated,  Does  that  fit  the 
facts? 

I  saw  an  interesting  sub- 
marine movie  once.  The  boat 
was  taking  a  real  depth 
bombing.  First  a  sharp 
"click/'  a  wait,  and  then 
"Boom!"  Art  officer 
explained  to  a  passenger  that 
the  click  was  the  detonator 
going  off,  followed  by  the 
boom  of  the  main  charge. 
You  could  tell  if  the  ex- 
plosion was  near  or  far  by  the 
interval  between  the  click  and 
the  boom.  Sound  familiar? 

I  have  handled  enough 
dynamite,  and  rel  oaded 
enough  cartridges  in  my  lime 
to  gag  over  the  idea  of  an 
interval  between  detonator 
liring  and  the  explosion  of 
the  main  charge.  Properly 
rationed,  there  is  enough  silli- 
ness here  to  supply  a  man  for 
weeks.  There  is  no  interval 
between  them,  none  that  you 


could  sense*  The  propagation 
speed  of  the  explosion  is 
what?  —  about  a  mile  a 
second?  -  something  like 
that,  and  all  this  stuff  is 
together  in  one  big  drum. 
Having  little  laith  in  movies 
and  their  sound  effects,  I 
consulted  a  submarine  expert 
I  know  —  he  has  survived 
many  depth  charge  attacks. 
He  says  no,  it  doesn't  sound 
anything  like  in  the  movies, 
but  yes,  there  is  this  click- 
pause-boom  business,  just  as 
described,  I  haven't  read  any- 
thing about  it,  or  talked 
about  it  to  anyone,  but  again 
I  infer  that  this  is  more  of  the 
same  —  O.S.W.P.  and  (per- 
cussive) P.P.  with  the  per- 
cussive arriving  first,  but  the 
ordinary  sound  wave  follow- 
ing, and  both  starting  at  the 
same  instant  from  the  same 
source. 

What's  important  about 
this?  Maybe  nothing.  It  could 
be  important;  I  don't  know, 
you  don't  know,  neither  does 
anyone  else.  But  if  it  exists, 
someone  should  know  about 
it.  It  is  worth  discussing. 

The  Encyclopedia  Brittan- 
ica  has  a  lot  to  say  about 
lightning,  and  much  of  the 
information  comes  from  the 
States,  surprisingly  enough. 
The  Americana  and  the 
Collier's  also  have  interesting 
sections.  It  is  said  that  a 
lightning  stroke  has  a 
diameter  of  20  cm  or  about 
eight  inches.  What's  wrong 
with  that? 


This:  A  flagpole  is  typi- 
cally eight  inches  through. 
You  can  see  the  flag  quite  a 
distance,  but  the  pole  soon 
becomes  invisible.  You  know 
that  anything  across  the  river 
is  at  least  three  miles  away  — 
still,  lightning  seen  over  there 
is  no  mere  fiery  thread  -  it 
has  a  most  definite  width, 
maybe  a  couple  of  yards 
across.  This  you  can  see. 

Ever  watch  a  searchlight 
beam  on  a  foggy  night?  It 
goes  up  and  is  blunted  like  a 
finger,  stops  quite  abruptly. 
Even  as  seen  from  the  side, 
you  get  some  of  this  effect.  It 
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the  TR-2200A 

Kenwood's  high  performance  portable  2 -meter  FM 
transceiver , .  ,  completely  transistorized,  rugged  and 
compact, 

12  channel  capacity.  Built  in  telescoping  antenna 
can  be  easily  replaced,  or  stored  in  carrying  case 
Connector  for  external  antenna  also.  External  1 2  VDC 
or  internal  ni-cad  batteries,  complete  with  120  VAC 
battery  charger.  146-148  MHz  frequency  coverage. 
1  2  channels,  6  supplied.  Battery  saving  light  off" 
position,  Ht-Lo  power  switch  (2  watts  -400  mW). 
Sensitivity:  0.5  uV  or  less/26  dB  S  +  N/N,  Built-in 
speaker.  Size:  5-3 /B"x  2-5/16 "x  7-1/8",  3-3/4  lbs. 

Complete  with  Dynamic  mike,  0-T-S  carrying  case, 
all  cables,  speaker/headphone  plug  and  10  Ni-Cad 
batteries.  Amateur  net        $229.00. 


the  TR-7200A 

Kenwood's  superb  2 -meter  FM  mobile  transceiver. 
Designed  to  withstand  the  most  severe  punishment 
while  providing  consistently  excellent  performance. 

Packed  with  features 
like  the  PRIORITY 
function  .  .  .  Put  your 
favorite  crystals  in 
channel  7,  and  the 
7200A  automatically  returns  to  that  frequency  when 
it  senses  activity  there.  146-148  MHz  coverage,22 
channels,  6  supplied,  Completely  solid  state.  Voltage 
required:  13.8  VDC.  Antenna  impedance:  50  ohms. 
Frequency  adjusting  trimmers  on  every  crystal.  RF 
output  power:  10  watts  {or  1  watt  at  low  power), 
Adjustable  frequency  deviation  (factory  set  at  ±5 
kHz).  Automatic  VSWR  protection.  Receiver  sensi- 
tivity less  than  .5  uV  for  2  7  dB.  Selectivity:  12  kHz/ 
-6  dB  and  24  kHz/-70  dB.  Size:  7-1/16"  Wx 
2-3/8"  Hx  9-7/16"  D,  5-1/2  lbs. 

Complete  with  dynamic  mike,  DC  power  cord,  mobile 
mount,  mike  hanger,  auxiliary  connector  and  external 
speaker  plug.  Amateur  net,  .  .  $249.00 

The  perfect  companion  to  the  TR-7200A  is  the  PS-5 
AC/ DC  power  supply  Together  they  provide  an 
efficient  and  handsome  base  station.  The  PS-5  is 
complete  with  a  digital  clock  and  automatic  time 
control  feature  built  in.  Amateur  net        $79  00 
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should  taper  off  gradually, 
but  it  doesn't.  Maybe  that  is 
why  lightning  looks  so  wide? 

No,  I  don't  think  so.  The 
encyclopedias  tell  us  that  the 
temperature  inside  a  bolt  is  a 
little  higher  than  thai  of  the 
sun's  surface,  and  certainly  its 
brightness  approaches  the 
sun's  also.  Then  it  should 
look  several  times  fatter  than 
it  does  with  that  much  light, 
if  the  finger  theory  applies. 

I  picture  lightning  as 
twisting  and  squirming 
around  in  a  six  foot  tunnel  of 
near-vacuum  and  high  tem- 
perature and  glaring  light- 
Maybe  the  individual  bolts 
are  only  eight  inches  across, 
but  they  succeed  each  other 
at  very  short  intervals  and 
pretty  well  fill  the  tunnel 
before  the  bolt  subsides. 

But  no  one  will  ever  look 
down  such  a  tunnel  and  see 
what  I  have  described.  Air- 
planes are  sometimes  struck 
by  lightning,  usually  without 
harm  other  than  a  small  hole 
burned  in  the  skin  of  the 
plane.  Pilots  have  said  that 
the  first  time  was  terrifying, 
and  the  second,  worse. 

Why  worse?  1  dismissed 
the  subject,  as  you  probably 
have,  until  this  writing,  The 
answer  undoubtedly  lies  in 
the  fact  that  Lhe  glare  is  so 
bright  that  the  pilots  can  see 
nothing  for  five  minutes  or 
more  —  not  outside,  not 
instruments.  Turbulence  pre- 
vents hands-off  flying,  and 
currents  of  several  thousand 
Amperes  can  magnetize  and 
burn  out  almost  anything.  I 
shouldn't  think  the  autopilot 
or  radios  would  work  very 
well.  But  the  main  thing  is 
that,  from  any  attitude,  a 
modern  plane  can  get  below 
ground  level  in  less  than  any 
five  minutes.  I  think  I'd  give 
up  flying,  if  I  survived  the 
first  bolt. 

We  ought  to  get  something 
practical  as  well  as  educa- 
tional out  of  all  this,  OK, 
lightning  arresters.  They  are 
very  old,  not  so  old  as  the 
lightning  rod,  but  in  wide  use 
on  power  lines  at  the  turn  of 
the  century.  Simple  gaps  have 


been  sold  as  "lightning 
arrestors"  for  radio  receiving 
antennas  for  a  half  century, 
but  a  simple  gap  is  only  half 
an  arrestor. 

When  1  worked  for  Ma  Bell, 
I  worked  with  a  New  York 
Tel  man  who  had  been  an 
installer.  He  had  a  lightning 
trouble  to  fix,  so  he  went  to 
the  house,  replaced  the  drop 
wire  which  was  shredded,  and 
then  looked  for  the  arrestor. 
Now  this  is  a  book-sized  slab 
of  glazed  white  porcelain, 
with  two  long  skinny  fuses  on 
top,  and  a  metal  screw  can, 
which  covers  two  carbon  gaps 
which  are  the  main  arrestor. 
It  was  supposed  to  have  brass 
terminals  on  it,  too.  Appar- 
ently the  bolt  had  made  sand 
of  the  base  and  vaporized  the 
metal,  since  there  wasn't  a 
single  piece  of  the  thing  to  be 
found  -  not  a  sliver  the  size 
of  a  fingernail.  The  subset 
inside  was  in  perfect  order  — 
he  made  sure  of  this. 

By  the  way,  the  Brittanica 
has  a  line  drawing  of  this 
lightning  protector  together 
with  a  brief  description.  The 
output  of  the  protector 
(arrestor)  where  it  goes  into 
the  house  has  the  wires  bent 
into  a  "drip  loop"  which  is 
the  subject  of  much  dis- 
cussion among  installers. 
Eddie,  my  friend,  surmised 
that  this  loop,  besides 
dripping  water  off,  made  up 
half  a  turn  of  inductance, 
which  was  somehow  respon- 
sible for  keeping  lightning 
bolts  out  of  houses. 

I  agreed  with  him  without 
reservation.  It  is  a  very  low 
inductance,  some  fraction  of 
a  microhenry.  Lightning  is 
pulse  stuff  which  seems  to 
have  an  equivalent  frequency 
of  at  least  a  megacycle,  At 
that  frequency  we  shouldn't 
expect  much  inductive  reac- 
tance, but  wait  -  the  wave 
front  of  lightning  is  an  ex- 
tremely steep  one.  We  are 
used  to  thinking  in  terms  of  a 
square  wave  of  a  few  volts  on 
a  CRO.  End  to  end,  a 
lightning  stroke  may 
approach  a  BILLION  volts, 
and    there   is   one   hcllacious 


difference  between  rising 
six  volts  in  a  microsecond  and 
rising,  say,  twenty  thousand 
or  more.  Now,  it  doesn't  have 
to  equal  the  lightning  voltage 
very  farp  only  until  the  gap 
breaks  down.  Once  this  is 
well  ionized,  you  have  a 
pretty  good  short  circuit  and 
the  inductive  reactance  is  un- 
important. 

So  far  as  the  ground  path 
is  concerned.  But  it  amazes 
me  how  people  forget  that  in 
order  to  work,  the  inductance 
must  have  some  current  in  it. 
(Heck,  they  mostly  even 
forget  to  include  the  induc- 
tance!) What  does  this  mean? 
It  means  that  99  44/100%  of 
the  bolt  goes  straight  to 
ground,  while  56/100  of  1% 
makes  burned  toast  out  of 
the  front  end  of  your  trans- 
ceiver or  whatever.  You  just 
HAVE  to  account  for  ihis 
0.56%  because  it  is  0.56%  of 
a  lightning  bolt,  and  may  be 
sizable, 

What  then?  I  show,  in  Fig. 
1 ,  another  arrestor  at  the 
station  equipment  which  is 
not  actually  installed,  but 
should  be.  Backing  that  up  is 
a  relay  which  is  energized  as 
long  as  the  equipment  is 
turned  on,  cutting  the  end- 
fed  antenna  straight  through, 
or  grounding  the  antenna  on 
its  back  contact  when 
released.  I  don't  have  that 
installed  either,  but  Vm  going 
to  have.  I  have  seen  receivers 
with  the  front  end  burned  up 
and  I  don't  want  any* 

I  said  that  nearly  every- 
body neglects  the  inductors. 
But  look  for  them  in  Telco 
and  Powerco  installations. 
And  Radio  Broadcast  Trans- 
mitters. I  worked  a  couple  of 
years  for  a  local  BC  station. 
Their  coax  cables  are  as  big  as 
your  wrist,  and  the  "drip" 
loop,  or  inductor,  is  three 
turns  or  so,  each  a  yard  across. 
The  end  is  connected  across 
the  base  insulator,  and  in 
parallel  with  this  is  the 
lightning  g#p.  It  looks  like  a 
piece  of  heavy  strap  iron, 
grounded  under  the  base 
insulator,  with  a  bolt  at  the 
top   that   faces  a   tower  leg, 


spaced     no    more    than    an 
eighth  of  an  inch  away  from  it 

One  morning,  as  the  FCC 
requires,  I  was  reading  the 
antenna  base  currents  and 
logging  them,  when  the 
lightning  gap  caught  my  eye. 
While  it  looked  heavy  enough 
to  swing  on,  I  was  a  little 
cautious  —  I  reached  out  and 
tapped  it  gently  with  the  edge 
of  my  shoe.  Not  like  Kojak 
entering  an  apartment,  but 
rather  gingerly.  I  got  a  big, 
bright,  hot  arc  that  stood  for 
five  long  seconds  and  went 
out.  I  loped  back  for  the 
transmitter  at  my  very  best 
lope  but  everything  was  OK; 
the  tape  was  still  running  and 
there  were  no  telephone  calls. 
Nobody  listens!  I  concluded 
that  the  strap  was  several 
laminations  of  sheet  copper 
painted  black,  I  know  it  was 
flexible  and  not  very  springy. 

Another  man  I  worked 
with  had  a  farm,  and  used 
fence  "controllers"  for  cattle 
—  Le.,  an  electric  fence. 
Lightning  got  this  thing  every 
couple  of  weeks  and  he 
needed  a  new  one,  or  exten- 
sive repairs,  I  mentioned  the 
drip  loop  and  he  wound 
about  ten  turns  at  the  con- 
troller terminal.  No  more 
trouble. 

My  own  lightning  arrestor 
is  for  an  end  fed  80  met  up 
dipole.  Most  lead-ins  are  50 
Ohm  transmission  lines,  but 
this  poses  no  problem  at  all. 
Just  wind  the  whole  business, 
center  conductor,  braid  and 
all,  in  a  coil.  It  won't  even 
add  an  irregularity  to  your 
line.  Maybe  a  gap  will,  though 
there  is  a  coax  fitting  with  a 
built-in  adjustable  gap  thai  is 
supposed  to  be  OK. 

But  how  about  trans- 
mitting through  such  a 
device?  Wouldn't  it  need  a 
gargantuan  gap?  Let's  see  . , . 
for  a  50  W  line  at  2  kW  Peak 
Envelope, 

P=E2/R 

E2  =  PR=  2X50  =  100 
E=     N/100     -10 


which    I   don't  believe  for  a 
moment    and     I     hope    you 


68 


don't  either.  Obviously  Vm 
suffering  from  a  lack  of 
coffee. 

Ah!  Much  better! 

E2  =  2,000  (ah-HAH!)  X  50 
=  100,000 

E  =     V 1 00,000     =316  volts 

or  some  such,  which  is  a  lot 
more  reasonable.  I  have  heard 
the  figure  8,000  volts  break- 
down between  needle  points. 
Spark  plug  gaps  are  a  great 
deal  shorter  than  this,  but 
remember  they  work  under 
high  pressures.  So  it  looks 
like  the  little  fitting  I  spoke 
of  will  work  for  a  full  sized 
ham  transmitter.  If  it  doesn't, 
and  you  have  to  introduce  a 
larger  one,  which  makes  an 
irregularity,  remember  please, 
that  lightning  makes  lots 
bigger  ones. 

Fig,  2  is  about  rotators 
and  their  wiring.  I  don't  have 
one  of  these,  but  if  I  did,  I 
should  protect  it  as  shown. 
The  box  does  not  have  to  be 
steel,  but  steel  is  nice.  When 
lightning  goes  down  that  leg 
to  ground,  there  is  an  enor- 


mous magnetic  field  pro- 
duced. There  is  no  way  to 
shield  the  wiring  —  all  you 
can  do  is  "drip  loop11  and  gap 
it.  At  the  motor  end,  I  have 
shown  some  resistors  to 
ground.  These  are  high 
enough  not  to  affect  normal 
operation,  but  at  the  same 
time  afford  a  lightning 
path  to  ground  besides  that 
of  the  motor  insulation.  1 
have  a  feeling  that  the 
windings  will  break  down 
pretty  easily  unless  there  is 
protection.  As  I  say,  I  don't 
own  one,  so  this  is  all  theory. 

We  don't  know  the  whole 
story  about  lightning  yet.  As 
a  child  I  lived  across  the  river 
from  Cincinnati.  One  evening 
I  was  treated  to  a  celestial 
fireworks  display  like  no 
other  I  have  seen  or  heard  of, 
So  far  as  I  could  see,  there 
was  not  a  cloud  in  the  sky. 
The  arc  in  the  lone  streetlight 
in  our  block  sputtered  and 
clinked,  but  the  lightning  out- 
shone it  making  it  negligible. 
Starting  at  the  southern 
horizon,    the    bolts    crawled 


across  the  sky  to  the  zenith, 
like  the  fiery  hands  of  God 

reaching  . , .  reaching  ...  for 
whom?  For  a  frightened  little 
boy  (me),  guilt-ridden  as  all 
of  us  then  --ere?  Not  to  feel 
guilt  continually  was  surely 
arrogance,  which  was  some- 
thing else  to  be  guilty  of. 
Nevertheless,  I  watched  as 
long  as  I  dared p  because  there 
was  no  slightest  sound,  save 
the  beating  of  my  own  heart 
and  the  clinking  of  the  arc 
light.  The  lightning  was  com- 
pletely silent,  and  as  spooky 
as  anything  Hitchcock  ever 
dreamed  up. 

1  asked  my  parents  about 
it.  "Heat  lightning,"  they  ex- 
plained. It  was  so  far  away 
that  I  did  not  hear  the 
thunder  it  generated.  Far 
away?  Straight  up?  And  if 
you  look  up  definitions  you 
will  find  exactly  that  explana- 
tion in  modern  books. 

In  1885  the  Washington 
Monument  was  struck  several 
times  on  one  occasion,  and 
several  observers  testified  that 
the   strokes   were  absolutely 


noiseless.  The  Empire  State 
Building  often  has  noiseless 
strokes.  Here  it  is  theorized 
that  the  upward  "stepped 
leader"  was  not  followed  by 
a  main  stroke  (they  don't  say 
why)  so  that  the  violent  blast 
is  missing. 

The  Brittanica  also  men- 
tions that  a  length  of  #14 
AWG  rubber-covered  wire 
was  struck  by  a  bolt,  which  in 
some  fashion  completely  re- 
moved the  wire,  leaving  a 
tube  of  rubber  intact.  They 
don't  say  how  long  the  wire 
was. 

Apparently  someone  had 
doubts  about  all  this,  so  he 
set  up  an  experiment  with  the 
same  kind  of  wire  (Dammit, 
how  long  was  the  wire?  It 
makes  a  difference!)  with 
exactly  the  same  results  —  the 
artificial  lightning  either 
vaporized  or  melted  or 
punched  out  the  wire  insert 
leaving  a  rubber  tube,  intact, 

I  have  succeeded  with  this 
story  if  I  have  convinced  you 
only  that  lightning  is  nothing 
to  horse  around  with!  ■ 
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Completed  wall  clock  with  two  whatnot  shelves, 


Another  cabinet  Jl/rt  the  rough,  M  ready  for  sanding,  finishing, 
and  the  works. 


Behold 
the  Giant  Nixie  Clock 


—using  a  minimum  of  new  parts 


Jack  Grimes  W4LLR 
P.O.  Box  16004 
Memphis  TN  $8116 


/ 


«**S>, 


The  May  1975  issue  of  73 
Magazine  contained  the 

article  "Fat  Nixies  For  Chro- 
nometer Nuts/1  I'd  tip  my 
hat,  if  1  wore  one,  to  anyone 
who  makes  use  of  a  surplus 
bargain,  and  the  Burroughs 
7971  alphanumeric  lubes 
are  a  steal  on  the  market  at 
the  present  time.  When  used 
as  the  display  for  a  six  digit 
clock,  they  become  an  eye- 
popping  conversation  piece. 
Having  accumulated  a 
sizable  stock  of  the  giant 
nixies  with  clocks  in  mind, 
the  73  article  was  a  welcome 
sight  and  inspired  me  to  get 
out  the  old  soldering  iron  and 


dust  off  the  workbench  (that 
is  if  you  can  call  four  layers 
of  assorted  junk,  including, 
but  not  limited  to,  resistors, 
condensers,  wire,  metal  drill 
shavings,  transformer  lamina- 
tions, etc.,  "dust"). 

My  giant  nixies  were 
acquired  complete  with  the 
sockets  and  brackets 
mounted  on  boards.  Each 
assembly  includes  two  nixies, 
two  sockets,  33  transistors, 
about  100  resistors,  25  diodes 
and  18  capacitors,  plus  wire. 

Before  I  began  work  I 
reached  for  the  Radio  Shack 
catalog  to  look  up  the  price  I 
would   have  to  pay  for  the 


RS2008  300  volt  NPN  tran* 
sistors  specified  in  the  article. 
It  quickly  became  apparent 
that  the  $5.00  paid  for  the 
three  boards  (with  six  nixies 
and  sockets)  was  only  a  small 
down  payment  on  the 
finished  product.  Another 
bottleneck  (at  least  to  me} 
was  that  a  quick  took  through 
the  latest  flyers  in  the  shack 
showed  no  readily  available 
source  of  PNP  300  volt  tran- 
sistors at  any  price,  (I  never 
did  get  around  to  writing 
Heath  kit.) 

Since  I  had  ordered  nixies 
to  build  seven  of  the  clocks 
for   use  as  gifts  (for  people 
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who  seem  to  have  every- 
thing) ,  I  was  somewhat  reluc- 
tant  to  purchase  the 
necessary  448  resistors  and 
175  transistors,  when  half  or 
more  of  the  little  solid  state 
devices  would  be  costing 
upwards  of  $1.50  each. 
Besides  that  (now  we  get  to 
the  nitty-gritty ),  the  pocket- 
book  was  slightly  flat! 

So  I  kept  staring  at  those 
surplus  boards  with  those  33 
transistors  in  nice  shining 
rows,  and  all  those  other 
parts.  And  I  kept  looking  at 
the  May  1975  issue  of  73 
Maga/Jm  and  at  the  spec 
sheets  which  came  with  the 
MM5314  clock  chips.  At  one 
time,  I  reasoned,  those  same 
33  transistors  had  been  used 
to  drive  the  nixies.  So  why 
not  use  them  in  the  nixie 
clock? 

It  was  easy  to  determine 
that  the  long  row  of  tran- 
sistors farthest  from  the 
brackets  had  been  used  as 
segment  drivers  (UL624), 
Two  transistors  located  at 
one  end  of  the  board,  approx- 
imately two  inches  behind 
the  only  2  Watt  resistors, 
were  determined  to  be  PNP 
high   voltage   type.  Most  are 
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Motorola  SA480.  A  few 
boards  used  Texas  Instru- 
ments, designated  UL480. 

But  I  had  no  way  of 
knowing  how  high  the  voltage 
rating  was.  1  am  sure  many 
readers  have  access  to  books 
and  could  easily  obtain  the 
specs,  but  nothing  I  had  gave 
the  information,  and  inquiries 
among    friends   and    on    the 


Two  docks,  ready  for  cabinet,  standing  on  end.  A  pair  of 
colon  blocks,  viewed  from  the  front  and  reart  stand  between 
the  clocks. 


Fig.  1. 

nets  failed-  So  I  crossed  and 
uncrossed  fingers  and  began 
experimenting  with  the 
folfowing  objectives  in  mind: 

1.  Build  a  clock  using  as 
many  parts  as  possible  from 
the  surplus  boards. 

2.  Simplify  the  design  and 
eliminate  as  many  parts  as 
possible. 

I  am  happy  to  say  both 
objectives  were  more 
successful  than  I  dared  hope. 
All  transistors  were  taken 
from  the  boards,  as  were  a 
large  number  of  resistors. 
Even  the  board  itself,  with  PC 
strips  removed  by  sanding,  is 
used  as  the    'board  chassis. ,] 

The  total  number  of  parts 
has  been  cut  approximately 
in  half,  resulting  in  sub- 
stantial savings  even  if  the 
nixies  are  bought  less  boards 
and  it  is  necessary  to  pur- 
chase transistors.  As 
examples,  my  clocks  use  only 
1  3  transistors  rather  than  25 
as  specified  in  the  73  article, 
only  27  resistors  in  circuits 
associated  with  the  driver 
transistors  compared  to  64, 
and  the  power  supply  has  a 
total  of  3  diodes  instead  of  8 
and  2  resistors  rather  than  4. 
At  the  same  time,  sharpness, 
clarity  and  brilliance  of  the 
numerals  leave  nothing  to  be 
desired. 


The  construction  of  the 
clock  is  straightforward  and 
not  difficult.  It  actually  is 
built  in  three  phases  or  parts, 
which  are  then  brought 
together  for  the  finished 
project:  the  display,  the 
brain-board,  and  the  cabinet. 

A  cabinet  may  be  built  of 
any  material  for  wall 
mounting  or  for  table  or  rack. 
A  good  grade  of  lull  one  inch 
oak,  birch,  walnut  or  maple, 
etc.,  will  make  a  cabinet 
worthy  of  the  "works"  you 
will  build.  My  choice  was  wall 
clocks  of  wood,  Once  this 
decision  was  made  the  rest  of 
the  construction  fell  into 
place. 

Since  the  cabinets  were  to 
be  of  wood?  it  was  natural  to 
mount  the  nixie  socket- 
brackets  on  wood*  For  this 
purpose  cut  a  piece  of 
plywood  or  %M  plank  16]4M 
long  x5%n  high. 

The  brackets  are  removed 
from  the  PC  boards,  leaving 
the  sockets  intact,  and  sawed 
off  just  toward  the  center 
from  the  mounting  holes.  The 
two  bracket  ends  containing 
the  sockets  may  now  be 
bolted  together  using  the 
existing  hole.  The  three 
boards  will  yield  three  pairs 
of  bracket-sockets,  for  hours, 
minutes  and  seconds. 
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Fig,  2.  Alternate  colon  wiring,  enabling  use  of  resistors  from 

boards. 

each  nixie  and  are  also 
brought  to  the  rear  of  the 
plank. 

Two  colons  are  made  from 
four  NE2  neon  bulbs.  The 
NE2s  are  mounted  in  shallow 
!4M  holes  drilled  in  two 
wooden  blocks  which  hold 
the  lights  approximately  even 
with  the  surface  of  the  giant 
nixie  display.  With  a  small 
bit,  drill  two  separate  holes 
from  the  bottom  of  each 
shallow  hole  through  to  ihc 
back,  for  the  NE2  leads.  A 
!4n  hole  is  drilled  from  the 
bottom  end  of  each  block 
near  the  back  and  allowed  to 
"come  out1*  the  back  midway 
up.  In  this  manner  the  leads 
of  the  NE2s  may  be  reached 
and  connections  made.  Three 
wires  are  brought  out  the 
bottom  (one  common  and 
one  to  each  bulb).  This  wiring 
is  cabled  with  the  segment 
wiring  and  also  brought  to 
the  hack  of  the  display  board. 
The  NE2s  are  fed  from  the 
120  volt  ac  line  through  four 
220k  resistors,  which  gives 
the  proper  brightness  to 
match  the  display. 


Mount  with  short  wood 
screws  along  the  bottom  of 
the  wood  strip,  leaving 
approximately  one  inch 
between  pairs.  (Colons  will  be 
placed  in  these  gaps.) 

You  are  now  ready  for 
some  wiring  fun  —  multi- 
plexing the  segment  pins. 
This  simply  means  connecting 
all  like  pins  together.  Wire 
only  the  pins  used,  of  course. 
(See  page  24  of  the  May  1975 
issue  of  73  Magazine  for 
details.)  The  wires  should  be 
formed  to  run  along  the  back 
of  the  sockets  along  the 
bottom  edge  of  the  wood. 
Use  seven  color  coded  wires; 
a  cable  is  formed  approxi- 
mately one  foot  long  which  is 
passed  through  a  54*'  hole  to 
the  back  of  the  wooden 
board.  Six  wires,  also  color 
coded,  are  wired  to  pin  13  of 


Top  view  of  board.  Transformer  is  mounted  with  half  below 
the  board.  The  three  black  spots  below  the  transformer  are 
three  100  uF  fitters,  25  V  rating^  paralleled.  Segment  drivers 
are  at  one  end  of  the  board.  Digit  enable  is  near  the  center. 


Bottom  view  of  board.  Resistor  above  the  transformer  is  the 
ft  V.  bleeder. 


tf  it  is  desired  to  use  parts 
from  the  board,  four  120k 
resistors  may  be  used,  one  to 
feed  each  NE2,  and  one  27k 
resistor  to  feed  the  four  re- 
sistors. See  alternate  colon 
wiring. 

With  the  display  complete 
you  are  ready  to  tackle  the 
"brain-board/'  There  is  no 
question  that  a  printed  circuit 
board  would  be  the  ideal  way 
to  wire  the  clock.  But  not 
having  PC  facilities  and 
desiring  to  build  only  seven 
clocks,  it  seemed  sensible  to 
proceed  with  freehand  layout 
and  drilling.  Actually  1  use 
old  PC  boards  with  the  strips 
sanded  off  with  a  rotary 
sander. 

The  power  supply  should 
be  wired  first,  A  12  volt 
center  up  filament  trans- 
former  allows  use  of  only  two 
diodes.  However,  a  6.3  volt 
transformer  with  a  bridge 
does  an  equally  good  job. 
You  should  come  out  with 
approximately  9  volts  d^  lm 
the  cluck  chip.  At  this  voltage 
the  chip  does  not  run  even 
slightly  warm  and  operates 
perfectly. 

Experiments  showed  the 
giant  nixies  fire  with  a  voltage 


much  lower  than  the  180-200 
volts.  Using  a  lower  voltage 
gives  a  safety  margin  for  the 
high  voltage  transistors. 

In  the  interests  of  cost  and 
simplicity,  a  simple  half  wave 
circuit  is  used  to  rectify  the 
line  voltage  for  ihe  150  volt 
supply.  A  16  mF  capacitor 
with  at  least  150  volt  rating  is 
sufficient  filtering.  A  220k  1 
Watt  resistor  serves  to  bleed 
off  the  voltage  slowly  when 
the  clock  is  unplugged. 

Writing  this,  I  can  almost 
hear  the  screams:  "A  line 
voltage  rectifier!  A  hot 
chassis!" 

Well,  this  clock  hasnohoi 
chassis,  because  it  has  no 
(metaJ)  chassis.  Note  in  the 
diagram  there  are  no  ground 
symbols.  Only  a  "0M  volts  dc 
line.  This  same  line  has  one 
leg  of  the  1 20  V  ac  on  it.  But, 
kept  completely  under  the 
board  and  enclosed  in  a 
wooden  cabinet,  it  certainly 
does  not  present  a  shock 
hazard. 

Once  the  power  supply  is 
complete  and  tested,  the 
clock  chip  socket  should  be 
mounted  in  the  approximate 
center  of  the  remaining  board 
space.  Then  mount  the  com- 
ponents, and  wire  everything 
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The  bracket  mounting,  wiring,  and  colon  mounting. 


associated  with  pins  2f  10, 
11  12,  I6f  23  and  24  of  the 
chip.  At  this  point,  if  you 
wish,  you  may  install  the  chip 
and  apply  power. 

Using  a  scope,  if  all  is  well, 
you  should  see  pulses 
appearing  on  pins  17  through 
22.  II  you  do  not  have  a 
scope,  a  VOM  may  be  used 


and  you  will  get  a  pulsing, 
variable  reading  on  the  12  V 
scale  from  pins  3  through  9. 
The  segment  drivers  use 
the  UL624  transistors  from 
i he  surplus  boards.  I  have 
never  had  one  fail,  even  while 
experimenting.  Only  six  of 
the  33k  resistors  are  available 
from  the  boards.  However,  I 


Tube  sockets  and  brockets  after  removal  from  surplus  boards 
and  mounted  on  wood  strip.  Wires  are  left  attached  and  used 
for  multiplex  wiring. 


have  used  20k  resistors  from 
the  base  of  the  transistors  to 
the  IC  chip  with  no  notice- 
able change  in  operation  of 

the  clock.  So  this  docs  not 
appear  to  be  critical.  Because 
of  the  much  lower  voltage 
and  shorter  duration  of  the 
pulses,  2  Jk  resistors  are  used 
for  current  limiting  —  all 
from  the  surplus  boards. 

The  tricky  part  of  the 
giant  nixie  clock,  as  men- 
tioned in  the  May  1975 
article,  is  interfacing  the  digit 
enable  pulses  with  the  high 
voltage  transistors.  It  is,  of 
course,  an  absolute  must  to 
keep  the  high  voltage  isolated 
from  the  low  voltage  chip, 
while  at  the  same  time 
passing  a  pulse  of  sufficient 
intensity  to  trigger  the  tran- 
sistor and  provide  the  voltage 
to  Eight  the  proper  segments 
of  the  nixies. 

Fortunately  such  a  device 
to  do  this  is  in  existence!  It 
was  invented  quite  a  number 
of  years  ago.  This  needed 
device  is  called  a  capacitor. 

My  first  effort  was  to  use 

the  .022  condensers  on  the 
surplus  boards  between  the 
chips  and  base  of  the  high 
voltage  transistors.  If  one 
turned  the  lights  out  in  the 
shack,  flickering  numbers 
could  be  seen. 

An  8  mf  fitter*  +  side  to 
the  base  of  the  transistor  and 
connected  across  one  of  the 
.022  capacitors,  lighted  a 
numeral  brightly.  But  six  150 
volt  filters  would  not  be 
exactly  cheap  or  space  saving. 
And  the  numeral  had  a 
tendency  to  pulse. 

Any  old-timer  and  most 
new  hams  know  it  takes  a 
very  large  capacity  to  pass  a 
low  frequency,  while  a  very 
small  capacitor  will  pass  a 
high  frequency, 

So,  why  not  raise  the 
multiple,  or  scanning  rate, 
thereby  increasing  the  fre- 
quency and  shortening  the 
duration  of  the  pulses?  Hence 
the  3,000  mmF  condenser  in 
the  frequency  determining 
portion  of  the  chip  circuit. 
With    this   scanning   rate,   5 


capacitors  pass  the  pulse 
nicely.  With  this  problem 
solved,  building  a  clock 
became  a  matter  of  mounting 
parts  and  wiring. 

One  word  of  caution;  Be 
sure  and  short  the  leads  of 
each  .5  condenser  together 
before  installing  to  be  sure 
there  Is  no  residual  charge.  A 
capacitor  holding  a  charge,  if 
connected  to  the  chip,  can 
knock  out  the  device. 

When  first  firing  up  the 
clock,  you  may  feel 
something  is  wrong  as  not  all 
numerals  will  necessarily 
light.  For  some  reason  the 
first  digit  usually  comes  up  a 
"3/'  and  the  other  numbers 
will  probably  not  make  sense. 
But  the  seconds  should  be 
counting.  Press  the  fast 
forward  button  and  run  the 
clock  through  a  full  1 2  hours. 
If  all  is  well,  it  will  straighten 
out  and  the  sequence  will  fall 
into  place. 

Building  the  Cabinet 

For  those  who  may  wish 
to  duplicate  the  wall  clock,  I 
will  give  the  cabinet  dimen- 
sions. Whatever  type  cabinet 
you  decide  on,  the  inside 
space  will  have  to  be  large 
enough  to  accommodate  the 
I6/2"  length  and  approximate 
6"  height  and  5"  lo  6"  depth. 

My  cabinets  are  built  from 
1"  wood  and  overall  dimen- 
sions are  24"  high,  I 
wide  and  8"  deep.  The  top  of 
the  clock  forms  one  shelf  and 
is  7"  deep.  The  bottom  shelf 
is  3M  deep,  The  wood  is 
finished  only  with  Formby's 
Tung  Oil  and  hand  rubbed  - 
no  varnish. 

There  is  no  special  groov- 
ing. Only  two  side  panels, 
shelves  and  back,  cut  to  fit 
and  put  together  with  dowel 
pins  -  no  nails.  A  piece  of 
glass  is  placed  in  front  of  the 
nixies,  as  are  two  2"  wide 
pieces  of  trim,  reducing  the 
opening  to  approximately  4 
inches. 

The  cabinets  are  cut  out 
entirely  with  a  circular  and  a 
saber  saw  and  finished  with  a 
sander.  The  only  special  work 
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is  rounded  corners  and  a 
groove  for  the  glass,  courtesy 
of  a  neighbor's  router. 

So-o-o,  if  you  haven't 
already  taken  the  plunge  and 
built  a  really  glamorous 
digital  clock,  why  not?  You'll 
have  fun  and  the  clock  in  the 
house  (not  the  shack)  is 
guaranteed  to  earn  you 
plenty  of  brownie  points  with 
the  XYL.  She  just  might 
decide  all  that  electronics 
knowledge  you've  been  soak- 
ing up  is  worth  something 
after  all!  ■ 


For  those  who  may  pur- 
chase  the  nixie  tubes  less 
boards,  or  have  bad  PNP  high 
voltage  transistors  on  a  board, 
a  source  of  a  high  voltage 
PNP  transistor  is  RGS  Elec- 
tronics, 3650  Charles  St., 
Suite  Kf  Santa  Clara  CA 
95050.  The  designation  of 
this  transistor  is  ifP-8,"  the 
voltage  rating  1 50  V,  I  have 
used  this  transistor  com- 
pletely in  one  clock  and  the 
results  were  perfect*  The 
numerals  were  somewhat 
brighter.   It  was  necessary  to 


increase  the  capacity  of  the 
frequency  control  condenser 
when  using  this  transistor. 
Cost  of  the  tfP-8'\-  30  cents 
each. 

RGS  also  has  several  NPN 
transistors  suitable  for  seg- 
ment switching. 

I  have  been  substituting 
quite  freely  the  resistors 
which  are  connected  to  pins 
3,  4,  5,  6,  7,  8  and  ft  Values 
as  low  as  15,000  Ohms  work 
very  weli  The  boards  have  a 
large   number   of   these    re- 


sistors on  them.  Also,  the  33k 
resistors  to  ground  (from  the 
bases  of  QUI),  are  not 
critical.  In  general  these 
resistors  should  be  of  higher 
value  when  substituting, 
while  the  resistors  between 
base  and  IC  should  be  sub- 
stituted at  a  lower  value.  Of 
course^  all  substituted 
resistors  (either  string)  should 
be  of  the  same  value,  i.e.,  all 
15,000,  etc. 

I  have  completed  five  addi- 
tional docks  since  writing  the 
article. 


TOUCH -TONE  DECODER 
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Relay  output  SPST  14-amp 

Octal  plug  in  caie 
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i Free  descriptive  brochure  on  request. 

T  2  Touch  Tone  Decoder,    13?  1  i  PPD. 
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Model    Input     Output        Typical  Frequency         Price 

702     5-20W    S0-90W    10in/70out   143-149  MHz  $139.00 
702B   1-4W      60-8QW    1  in/70  out   143-149  MHz    $169.00 

Now  get  TPL  COMMUNICATIONS  quality  and 
reliability  at  an  economy  price.  The  new  Econo- 
Une  gives  you  everything  that  you've  come  to 
expect  from  TPL  at  a  real  cost  reduction.  The 
latest  mechanical  and  electronic  construction 
techniques  combine  to  make  the  Econo-Line 
your  best  amplifier  value.  Unique  broad-band 
circuitry  requires  no  tuning  throughout  the 
entire  2-Meter  band  and  adjacent  MARS  chan- 
nels. See  these  great  new  additions  to  the  TPL 
COMMUNICATIONS  product  line  at  your  favorite 
amateur  radio  dealer. 

For    prices    and    specifications    please    write    for    our 
Amofeur  Products  Summary* 

FCC  type  occupied  power  amplifier*  oftQ 
QvpJoMe,  PJ#0*e  caii  or  rrtitm  fat  a  copy 
of  TPL' s   Commercial  Products  Summary* 

COmmUHICAJtOHS   inc. 

1324  W.   135TH   ST.,   GARDEN*,   CA    9024?  *Z13>  53S-*i  U 

CdrwU    AC   SimmanriiA  Sons  Lid.,  ?85  V  ark  land  Btvdr  VVillowcialiT  Ontario  M2J  lS8 
Expori     FMEC  Inc.,  2350  South  30th  Ave ...  HjNj.irijIe.  Fla.  33009 


I 
J 


ARRL 


ROANOKE  DIVISION  CONVENTION  /HAMFEST 
IULY  31 -AUG.  1 /'SCOPE:  NORFOLK,  VIRGINIA 


NORFOLK  SCOPE  CULTURAL  &  CONVENTION  CENTER  -^FAMILY  VACATION  AREA 

I        BANQUET 
^CYL-XYL  PROGRAMS 
^  INDOOR,  AIR  C0ND.  Fl£A  MARKET 


p||        OMNI  INTERNATIONAL  HOTEL   1 — B D D— 24 1 — 55 0 0 

FREE  H0LIDAV  inpCscope"  M00-23&-M00 

OR  CALL  LOCAL  H.  L  FOR  RESERVATIONS 


ARRL.  FCC,  MARS,  OTHER  PROGRAMS  jf  MENTION  ARRL  CONVENTION  AND  HAMFEST^ 
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Creative 
SSTV  Programming 


--how  to  put  pizzazz  into  your  show 


RaJph  ET  Taggart  WB8DQT 
4515  Oak  wood  Drive 
Okemos  Ml  48864 


Slow  scan  television  can, 
without  a  doubt,  add  the 
single  largest  new  dimension 
to  amateur  radio  activities 
since  we  started  using  phone. 
Unfortunately,  the  way  in 
which  most  of  us  have  used 
this  new  mode  is  far  from 
creative.  The  advent  of  new 
operating  conveniences  such 
as  keyboards  has  not  im- 
proved matters;  in  fact,  many 
"video11  exchanges  have 
degenerated  into  nothing 
more  than  typed  exchanges 
which  could  be  accomplished 
just  as  easily  with  RTTY.  The 
goal  of  SSTV  operation  is  to 
add  a  visual  dimension  to  a 
QSO,   and    if  the  miracle  of 


picture  transmission  fails  to 
add  anything  new  to  the 
"rituals"  we  perform  on  the 
air,  we  have  achieved  little 
beyond  acquiring  a  rather 
expensive  novelty.  There  are 
a  few  creative  SSTV  oper- 
ators around  —  you  can 
recognize  them  because  their 
exchanges  are  lively  and  inter- 
esting without  having  to 
resort  to  magazine  center- 
folds to  keep  your  attention. 
Such  a  level  of  operating  does 
not  come  about  simply  by 
acquiring  gear  —  it  takes  con- 
siderable time  and  attention 
and  some  practice  to  develop 
operating  and  programming 
techniques  that  will  raise  you 


above  the  teeming  crowds. 
The  purpose  of  this  article  is 
to  acquaint  both  new  and 
seasoned  SSTV  operators 
with  some  of  the  ideas  and 
techniques  that  will  help 
make  your  pictures  worth 
watching.  Let's  look  at  some 
of  these  and  see  which  might 
be  applicable  to  your  situa- 
tion. 

The  first  area  to  consider 
is  programming  —  what  do 
you  want  to  show?  If  the 
name  of  the  game  is  working 
DX  or  simply  seeing  how 
many  stations  you  can  work, 
then  it  hardly  pays  to  spend 
good  money  on  a  camera. 
Simply  get  a   keyboard  and 


start  typing.  Your  countries 
total  will  mount  but  the 
QSOs  will  be  as  sterile  as  the 
typical  impersonal  exchange 
that  marks  so  much  amateur 
operation  these  days.  Of 
course  you  will  want  a  selec- 
tion of  ID  slides  and  test 
patterns  for  calling  CQ,  73 
and  all  that  jazz.  We  can  also 
throw  in  ourselves,  but  few  of 
us  are  good  looking  enough 
to  keep  up  interest- with  that 
sort  of  material!  There  is,  of 
course,  all  that  gear  that  you 
have  so  lovingly  assembled, 
but  let's  face  it  -  my  SB-102 
looks  very  much  like  yours. 
Even  if  you  have  a  piece  of 
gear     that     I     don't,    it    is 
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probable  that  I  already  know 
what  it  looks  like,  otherwise 
the  advertisers  are  wasting  a 
fortune  in  promotion!  Your 
shack  -  the  way  you  have 
piled  all  the  junk  together  — 
is  probably  unique  and  a 
picture  of  this  can  substitute 
for  a  visit.  Unfortunately,  the 
roster  of  material  in  most 
stations  runs  only  this  far. 
This  may  thrill  you  to  death 
if  you  are  new  at  the  TV 
game,  but  the  prospect  of 
facing  nothing  but  such 
material  on  a  Saturday  after- 
noon when  you  have  been  in 
the  game  for  a  number  of 
years  is  enough  to  make  you 
leave  the  rig  off  and  socialize 
with  the  wife  and  kids. 

What  about  the  wife  and 
kids?  They  rank  high  on  my 
list  of  subjects  simply  because 
they  acquaint  people  with  the 
family  —  just  use  them  in 
moderation  remembering  the 
family  movie  syndrome,  Are 
there  other  horizons?  What 
are  your  interests?  Are  there 
non-obscene  topics  that  turn 
you  on?  A  photographic  tour 
of  the  points  of  interest  in 
your  area  adds  a  personal 
touch.  Subjects  such  as  a  new 
model  plane  or  anything  from 
your  other  hobbies  also 
brings  you  a  little  closer  to 
the  op  at  the  other  end.  How 
about  pictures  from  the  last 
vacation  or  telling  a  story 
with  pictures?  The  chances 
are  the  guy  at  the  other  end  is 
used  to  watching  endless 
streams  of  video  trash;  pro* 
vide  him  with  an  interesting 
program,  and  at  least  you'll 
get  a  star  in  the  log  and 
maybe  a  friend  for  life!  There 
are  some  people  who  are  too 
busy  to  watch  an  interesting 
presentation.  If  you  happen 
to  get  om  of  theseJ  simply 
slip  him  your  ID  or  type  his 
call  letters,  maybe  jazzed  up 
with  your  leering  face.  He'll 
go  away  happy  and  the  best 
part  is  that  the  QSO  won't 
take  much  time!  You  can't 
get  lessons  in  creativity,  but 
look  around  you  with  tfab 
idea  of  saying  something  with 
pictures  that  you  couldn't  get 


across  on  phone.  If  you  start 
thinking  that  way  you  will  be 
on  the  right  track, 

A  second  major  factor  in 
SSTV  operating  is  the  way 
you  use  your  equipment. 
There  are  several  aspects  to 
this  area,  some  aesthetic  and 
some  technical.  The  technical 
part  is  easy  -  make  sure  your 
pictures  have  adequate  video 
"swing"  or  contrast.  There 
are  many  ways  to  insure  this, 
including  the  W0LMD  spec- 
trum analyzer  {73  SSTV 
Handbook) ,  my  own 
approach  to  budget  signal 
analysis  (73,  January  1975), 
and  some  monitors  such  as 
the  Robot  and  Venus  which 
now  come  with  spectrum 
analysis  capability.  Even 
pedestrian  pictures  look 
better  when  the  camera  is 
properly  adjusted  to  provide 
a  good  video  swing.  The 
aesthetic  part  of  program- 
ming concerns  goodies  such 
as  lighting,  camera  angles, 
sequencing  of  video  sources, 
etc.  Let's  look  at  some  of 
these. 

One  of  the  most  apparent 
shortcomings  in  most  SSTV 
operations  is  the  matter  of 
lighting.  The  most  common 
practice  is  to  mount  a  flood- 
lamp  over  the  camera  point- 
ing in  the  general  direction  of 
the  operator  and  hope  for  the 
best.  In  a  typical  larger  room 
or  one  with  dark  walls,  the 
result  is  a  pale  face  floating  in 
a  sea  of  black  —  far  more 
suitable  for  halloween  than 
an  exchange  of  pleasantries. 
Unless  it  can't  be  avoided, 
never  use  a  single  light  source 
for  primary  illumination  of 
the  subject  -  the  result  will 
be  harsh  and  far  from 
pleasing.  A  simple  light  bar 
mounted  above  the  camera 
and  having  at  least  two  flood- 
lamps  is  the  minimum  light 
installation  you  should  con- 
sider. If  the  room  has  a  light- 
colored  ceiling,  try  "bounce 
lighting"  —  directing  one  or 
more  lights  at  an  angte 
toward  the  ceiling  to  provide 
more  even  illumination.  If  the 
camera    can    be   arranged    to 


view  you  against  a  close  wall 

or  the  gear  --  fine  —  but  if 

there  is  considerable  distance 

to  the  nearest  light  surface, 

the    background   will   appear 

black,  A  neat  solution  to  this 
problem     which     I     saw     at 

W7FEN's  installation  was  to 
mount     a     light-colored 
window  shade  on  the  ceiling 
behind     the     operator     (as 
viewed    from    the    camera). 
When  you  want  to  transmit 
live     pictures,     simply     pull 
down  the  shade  to  provide  a 
lighter     background.     The 
shade  can  be  left  up  and  out 
of  the  way  when  not  in  use. 
If   the   shade    will    be  quite 
close    to    you,    it  should    be 
grey,  beige,  or  a  distinct  off- 
white  color  to  prevent  satura- 
tion of  the  background.  If  it 
will     be     located     slightly 
further     back     from     your 
normal  seated  position,  it  can 
be  white  to  compensate  for 
the     additional     distance. 
Here's  another  hint  that  as  far 
as  I  know  also  originated  with 
W7FEN.     Control     the     in- 
tensity of  your  lights  with  a 
light  dimmer  or  motor  con* 
trol.   This  will  eliminate  the 
need  to  get  up  and  fuss  with 
the  camera  f-stop;  you  simply 
dial     tn    the    light    intensity 
required     for    good    picture 
rendition.      Camera     and 
lighting  angles  are  important 
as  well.  Profile  views  of  the 
operator  are  generally  not  as 
pleasant  as  full  face  views  - 
as    much    as    people    might 
admire   your   chin   they   still 
like  to  meet  you  face  to  face. 
Ideally     the     camera     angle 
should  be  just  slightly  oblique 
along    with     the     lights     to 
emphasize  facial  contours.  If 
strong     shadows    exist,     fill 
them  in  with  supplementary 
lights;     light     shadowing     is 
pleasant    to    view,    but    you 
don't  want  your  face  to  look 
like     a    lunar    sunrise    with 
extremes  of  light  and  shadow. 
Try    to    set    up    the    camera 
position  so  that  it  is  equiva- 
lent to  someone  sitting  in  the 
shack;  avoid  extreme  camera 
angles.    No  one  likes  a   view 
that   looks  like  it  originated 
from  the  ceiling,  while  a  view 


of  your  face  from  the  vicinity 
of  your  navel  is  equally  unsat- 
isfactory. 

There  should  be  less 
trouble  with  pictures  of 
equipment  and  other  features 
of  the  shack,  for  you  can 
make  these  at  your  leisure 
and  put  them  on  tape  for 
later  replay.  Use  good  camera 
angles  and  arrange  lighting  to 
avoid  extremes  of  light  and 
shadow.  Hauling  a  camera 
around  the  shack  during  a 
QSO  as  a  son  of  guided  tour 
is  to  be  avoided  like  the 
plague.  First  of  all,  you  rarely 
make  coherent  conversation 
as  you  are  lugging  everything 
around;  secondly  and  perhaps 
more  important,  the  pictures 
you  produce  this  way  are 
likely  to  be  poorly  lighted 
and  composed.  It  is  much 
easier  to  do  it  right  and 
commit  the  pictures  to  tape, 
using  them  again  when  re- 
quired. 

For  general  operation, 
cassettes  are  probably  the 
most  flexible  program 
medium,  if  you  have  a  good 
recorder  with  an  accurate 
editing  counter,  you  can  put 
several  programs  on  a  cassette 
keying  up  the  program  where 
required.  If  your  tape  counter 
is  not  accurate,  you  are  better 
off  using  small  cassettes  (15 
or  30  minutes)  with  a  single 
program  per  side  so  that  you 
only  need  start  at  the  begin- 
ning of  each  side  to  have  the 
program  properly  cued.  The 
mumbling  and  fumbling  that 
accompanies  an  attempt  to 
find  a  certain  set  of  pictures 
in  a  non-edited  or  poorly 
controlled  tape  will  send  the 
fellow  at  the  other  end 
looking  for  a  cup  of  coffee  or 
something  stronger,  particu- 
larly if  he  has  heard  this  scene 
a  hundred  times  before.  Using 
tape,  the  station  with  a  single 
camera  can  prepare  innumer- 
able programs  while  keeping 
the  camera  in  position  for  live 
pickup  during  actual  opera- 
tions. If  more  than  one  video 
source  is  available  -  multiple 
cameras,  keyboard,  or  flying 
spot    scanner  ihe   oppor- 
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{unities  for  creative  program- 
ming are  increased  to  the 
extent  that  all  these  sources 
can  be  utilized  together  in  a 
coherent  manner. 

Many  operators  are  also 
amateur  photographers  and 
maintain  collections  of  35mm 
slides  that  represent  excellent 
potential  program  material.  It 
is  usually  not  feasible  to  set 
up  the  projector  to  work 
against  a  small  screen  and  use 
the  camera  to  pick  up  the 
picture.  Either  the  projector 
or  camera  must  usually  be  at 
an  angle  to  the  screen  re- 
sulting in  undesirable  key- 
stoning  or  foreshortening  of 
parts  of  the  picture.  Even  if 
the  space  is  available  to  use  a 
larger  screen  at  a  greater  dis- 
tance, the  intensity  of  the 
projected  image  drops  off. 
The  solution  is  to  use  a  rear 
projection  system.  A  wooden 
frame  between  1  and  2  feet 
square  is  used  to  support  a 
piece  of  transiu  scent  plastic. 
The  projector  is  placed 
behind  the  screen  with  the 
camera  set  up  on  the  other 
side.  You  can  set  up  your 
slides  in  the  proper  order  and 
use  the  slide  changer 
mechanism  to  switch  the 
slides  between  SSTV  frames. 
This  technique  can  be  used 
with  tape  and  a  single  camera 
or  it  can  be  used  with  a 
second  camera  while  you  are 
actually  on  the  air.  You 
should  put  the  slides  in  back- 
wards so  they  will  have  the 
proper  orientation  when 
viewed  by  the  camera.  If  you 
have  a  keyboard,  one  of  the 


most  useful  things  you  can  do 
with  it  is  to  type  "label 
frames"  to  be  inserted 
between   pictures  to  provide 

additional  explanation  of  the 
visual  material.  W0LMD  has 
designed  a  nifty  titler  circuit 
Lhat  will  put  a  one  line  title  in 
the  actual  picture  frame.  The 
letters  are  rather  small,  which 
makes  them  difficult  to  read 
under  noisy  conditions,  but  it 
does  eliminate  the  need  to 
interrupt  the  picture  se- 
quence. 

The  Hying  spot  scanner  is 
also  a  useful  tool  for  handling 
routine  picture  material 
either  as  slides  or  photo- 
graphs. Several  designs  are 
presented  in  the  SSTV  Hand- 
book, An  FSS  can  handle  CO 
and  ID  slides,  your  cartoons, 
and  any  photos  you  might 
wish  to  transmit  while  leaving 
the  camera  free  for  live 
pickup, 

The  key  to  good  program- 
ming  is  to  have  a  smooth  flow 
of  material.  Pictures  should 
be  changed  during  the  frame 
transition  to  avoid  erratic  dis- 
play and  poor  continuity.  If 
your  picture  handling  mode 
doesn't  permit  such  rapid 
changes,  consider  pulling  that 
particular  sequence  on  tape 
so  the  recorder  can  do  the  job 
of  stopping  one  picture  at  the 
end  of  the  frame  and  starting 
another  right  before  the 
arrival  of  a  vertical  sync 
pulse.  It  takes  some  practice, 
but  you  can  produce  ex- 
cellent tapes  without  having 
to  cut  and  paste.  Usually  five 
frames  of  a  given  subject  is 


the  upper  limit.  Three  frames 

is  probably  optimum.  Longer 
programs  should  be  reserved 
for  excellent  band  conditions 
where  with  proper  editing 
technique  you  could 
probably  drop  to  two  frames 
per  subject,  thus  saving  8 
seconds.  Remember  that  the 
fellow  at  the  other  end  will 
be  looking  at  a  120  line 
picture,  so  choose  your  sub- 
jects accordingly.  Obscure 
pictures,  such  as  the  backside 
of  a  sleeping  cockroach,  may 
be  excellent  for  those  en- 
gaging "guess  what  it  is** 
games,  but  are  unsatisfactory 
for  general  programming.  The 
macro-focus  freaks  are  fond 
of  showing  extreme  closeups 
of  things  like  ICsand  postage 
stamps.  While  such  manipula- 
tions work  very  well  to 
demonstrate  the  equipment, 
they  can  be  so-so  in  the 
interest  department,  I  don't 
wan i  to  disparage  stamps  in 
general;  it's  just  that  most  of 
us  have  seen  the  common 
garden  varieties.  If  you  have  a 
collection  of  rare  or  beautiful 
stamps,  by  all  means  use 
them,  A  note  here:  If  you 
want  to  use  macro* focus  to 
maximum  advantage,  use  the 
camera  in  conjunction  with  a 
suitable  fast  scan  monitor. 
Poorly  focused  pictures  are  to 
be  avoided,  and  this  problem 
is  more  prevalent  when  you 
start  playing  the  macro-focus 
game. 

A  final  note  in  regard  to 
multiple  camera  sources.  Why 
not  use  a  common  sync  gen- 
erator    for    all     sources 


camera,  FSS,  and  keyboard  — 
to  eliminate  wasted  time  in 
switching  from  one  source  to 
another?  Many  FSS  units  and 
most  keyboards  are  home 
brew.  Why  not  take  the  sync 
signals  from  your  commercial 
camera  and  use  these  to  con- 
trol the  other  video  sources? 
Broadcast  stations  stay  in 
sync  by  using  a  common  sync 
source  for  all  video  sources, 
and  you  can  do  the  same. 
This  sort  of  thing  is  optional, 
but  it  does  add  a  nice  touch. 
Those  of  you  out  there  who 
like  to  tinker  with  the  gear 
might  consider  the  possi- 
bility. 

The  key  to  a  high  class 
operation  is  to  choose  inter- 
esting pictures  and  handle 
them  with  the  maximum  ver- 
satility and  technical  ex- 
pertise that  your  equipment 
permits.  Putting  together  a 
quality  video  operation  is  not 
only  a  challenge  -  it  will 
mean  that  other  operators 
will  want  to  work  you  as 
often  as  possible  and  perhaps 
pick  up  some  hints  for  their 
own  stations.  We  are  only  just 
beginning  to  learn  to  use  this 
new  dimension  and  many 
new  techniques  will  emerge  as 
we  work  on  the  subject.  At 
any  stage,  however,  there  is 
no  more  excuse  for  sloppy 
picture  technique  then  there 
is  for  a  sloppy  fist  or  ham- 
handed  phone  operation. 
That  kind  of  operating  will 
always  be  with  us,  but  let's 
see  if  it  can  stay  in  the 
background  as  SSTV  forges 
ahead!  ■ 
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S3*. 95  Single  band  models  from 
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VERTICALS —  complete  with  Universal  Mounting  Base,  Folds  to  5'  tor  Easy  Trans 
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24  *Hhjr  shipment  50 day  guarantee. 
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camper,  trailer,  mo 
lor  home.  Ail    bands 
80  10,  folds  to  5'  easi 
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Don't  Build  This  Project 


\S 


—  watch  for  my  next... 


When  I  first  got  this 
brainstorm  I  thought 
I  would  earn  a  place  in  ham- 
dom  for  building  the  world's 
smallest  field  strength  meter. 
It  may  not  be  the  smallest 
but  it  ought  to  win  an  award 
for  something.  Like  many 
other  projects  that  should 
have  suffered  an  early  death, 
this  one  started  with  a  surplus 
of  35  mm  film  cans  and  the 
question  'What  il  .  . .  ?M  I 
might  also  add  that  this 
project  started  with  a 
deficiency  of  thought.  The 
meter  is  a  tuning  meter 
offered  in  many  hobby 
catalogs  and  said  to  have 
"hundreds  of  uses."  Residence 
in  a  35  mm  film  can  is  nut 
one  of  these  uses.  If  you 
should  be  so  foolish  as  to  buy 
one  of  these  meters  you  will 
probably  find  that  it  has  an 
internal  shunt  resistor  which 
will  reduce  its  sensitivity  for 
this  use.  This  calls  for  a  little 
creative  destruction.  Using  a 
drill  bit  held  in  your  hand, 
carefully    drill    a    small    hole 


Fig.  I.  Feet. 


James  F.  Reid  WBLWS 
4  Lawn  Street 
Ashley  OH  43003 


near  one  end  of  the  resistor. 
Then,  using  a  small  instru- 
ment (a  crochet  hook  works 
well),  carefully  break  the  wire 
going  to  the  resistor.  The 
next  step  is  probably  to  go 
out  and  buy  another  meter 
and  try  again  or  give  up 
right  now.  In  case  you  were 
lucky  and  have  finally  modi- 
fied the  meter,  seal  the  hole 
with  model  airplane  glue.  Cut 
a  hole  in  the  bottom  of  the 
film  can  to  fit  the  meter  (lots 
of  luck).  The  film  cans  are 
made  of  plastic  and  are  very 
soft.  Start  the  opening  with  a 
carefully  drilled  hole  and 
finish  it  off  with  a  pen  knife. 
Have  plenty  of  film  cans  on 
hand  before  you  start  this, 
and  run  cold  water  over  your 
head  after  every  third  try.  If 
you  have  gotten  this  far  you 
will  realize  that  the  only  way 
to  secure  the  meter  in  the  can 
is  to  glue  it  there.  Don't  glue 
it  yet!  You  still  have  a  good 
deal  of  teeth  gnashing  before 
you're  ready  to  tie  things 
down. 


The  next  step  involves 
finding  a  small  pot  to  fit  in 
the  can.  Don't  try  to  buy  a 
new  one,  They're  very  expen- 
sive. Take  the  film  can  and 
the  meter  to  the  nearest 
surplus  house  and  find  one 
that  will  fit  without 
pounding.  Spend  at  least  an 
hour  deciding  just  where  you 
are  going  to  drill  the  hole  for 
the  pot.  If  you  have  com- 
mitted a  single  sin  within  the 
past  fifty  years  the  hole  will 
end  up  in  the  wrong  place 
and  you  won't  be  able  to  l 
the  meter  and  the  pot  in  the 
can  together.  If  by  some 
miracle  you  have  gotten  this 
far,  glue  the  meter  and  mount 
the  pot. 

You  will  notice  that  I  have 
a  vertical  antenna  on  the  back 
of  the  unit.  This  was, 
perhaps,  the  easiest  part, 
Mount  a  female  phono  con- 
nector in  the  cap  of  the  film 
can  (it's  easier  if  you  take  the 
cap  off  first).  The  antenna 
proper  is  a  piece  of  co-it 
hanger    wire.    Make    a    small 
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Fig.  2.  Antenna. 


Fig.  3r  Circuit  diagram. 


right  angle  bend  in  the 
bottom  of  the  wire  and  solder 
it  to  a  male  phono  connector. 
As  most  do-it-yourselfers  will 
tell  you,  you  cannot  solder  to 
a  steel  wire,  such  as  a  coat 
hanger,  without  first  invoking 

several  deities.  In  my  case  I 
scraped  the  wire  clean  and 
then  used  acid  core  solder 
(horrors!).  If  you  are 
fastidious  you  can  wash  the 
acid  residue  off  with  soap  and 
water,  Now  beg,  borrow  or 
steal  the  teeny-weeniest  parts 
you  can  find  to  complete  the 
circuit.  Carefully  plan  parts 
placement  and  the  order  of 
soldering  so  things  will  fit 
(how's  that  for  a  cop-out?}. 
The  only  thing  yet  to  con- 
struct is  the  wire  feet,  which 
were  made  out  of  the  same 
coat  hanger  wire  {see  Fig.  1). 
Do  not  try  to  use  the  film  can 
as  a  bending  form  for  the 
circle  of  the  wire  feet.  A 
flashlight  battery  works  fine 
for  this  and  is  much  sturdier 
than  the  film  can. 

This  field  strength  meter 
sits  on  my  desk  and  is  noticed 
and  commented  on  by  prac- 
tically no  one,  The  only  com- 
ment it  ever  got  was  from  a 
female  visitor  who  said  she 
thought  it  was  "cute." 

Don't  build  this  unit.  Have 
a  cold  beer  instead.  Waich  for 
my  next  project  .  . .  an  elec- 
tronic whoopee  cushion,  ■ 
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CW  Regenerator/Processor 


— also  has  TTL  output  for  digital  work 


In  an  article  in  1964,  W60I 
described   a  device  called 

the  "Paine  Killer/'  which  was 
designed  to  create  a  clean 
tone  output  from  a  relatively 
noisy  CW  signal  from  the 
audio  output  of  a  communi- 
cations receiver.1  The  circuit 
utilized  tubes  and  a  relay,  as 
did  most  such  equipment  of 
the  day.  Correspondence  with 


the  author  indicated  that  he 
had  every  intention  of  re- 
doing the  Paine  Killer  using 
semiconductors;  he  may  have 
done  sop  but  it  never  came  to 
my  attention.  My  own  plans 
to  build  a  more  modern  ver- 
sion of  WSOPs  circuit  were 
shelved  in  the  "must  get  back 
to  that  some  day'  category. 
A  new  application  brought 


the  whole  idea  back  to  life;  a 
fellow  ham  wanted  to  build 
an  automatic  Morse  code 
printer  and  needed  a  device 
to  turn  the  noisy  CW  output 
of  a  receiver  into  TTL  "ones" 
and  "zeros/1  This  had  been 
done  before  in  reference  2  by 
a  circuit  composed  of  five 
discrete  transistors  and  3 
diodes,  but  the  circuit  didn't 


allow  as  much  Flexibility  as  I 
desired  for  experimentation. 
By  using  op  amps  and  care- 
fully separating  functions,  the 
IC  circuit  of  Fig,  1  evolved. 

Note,  in  Fig.  1(  that  in 
each  of  the  three  op  amps  we 
have  the  option  of  using  vol- 
tage gain  or  not,  as  we 
choose.  The  first  op  amp, 
around  which  is  built  the 
"clipper/'  is  operated  at  a 
gain  of  XII.  When  the  peak 
audio  input  voltage  exceeds 
about  0.45  volts,  the  output 
of  U1A  (pin  3)  is  at  7  volts 
peak,  Since  the  inverting 
input  of  Ul  A  (pin  1 )  is  a 
virtual  ground,  the  output 
voltage  is  effectively  across 
the  two  inputs  of  Ul  (pins  2 
and  3).  Note  that  only  pins  2 
and  3  of  U2  are  used,  because 
this  inexpensive  op  amp  is 
being  used  as  a  matched  pair 
of  7  volt  back-to-back  zener 
diodes.  When  the  output  of 
U1A  aucmpts  to  exceed 
about  7  volts  peak  {either 
plus  or  minus),  U2  goes  into 
zener  breakdown,  lowering 
the  gain  of  the  amplifier  built 
around  U1A  (by  effectively 
putting  a  resistance  in  parallel 
with  the  10k  negative  feed- 
back resistor),  so  the  clipper 
prevents  the  output  of  U1A 
from  ever  exceeding  a  (±) 
voltage  of  roughly  7  volts. 

U1 B    is    the    heart  of  an 


active  bandpass  filter  with 
unity  voltage  gain,  centered 
at  800  Hz,  with  a  0  of  4.  The 
design  of  this  active  filter  is 
beyond  the  scope  of  this 
article,  but  can  be  found  in 
reference  3.  The  Q  being  4,  of 
course,  means  that  the  filter 
is  800  Hz/4  or  200  Hz  wide 
at  the  -3  dB  points,  that  is, 
where  the  voltage  response  is 
down  to  0,707  of  its  maxi- 
mum value* 

Around  U3  is  built  an 
injection  locked  oscillator. 
The  oscillator  is  basically  a 
phase  shift  type,  with  the 
gain  set  at  a  value  lower  than 
that  which  will  sustain  oscilla- 
tion. Since  the  non-inverting 
input  (pin  13)  is  not  involved 
in  the  oscillator  feedback 
circuit  (except  for  the  re- 
quirement of  being  grounded 
via  some  finite  impedance),  it 
may  be  used  as  a  convenient 
input  port  for  external 
oscillator  injection.  The  trick 
here  is  to  increase  the  gain  of 
the  oscillator  (adjust  the 
500k  trimpot)  with  no  audio 
injection,  until  oscillation  is 
sustained;  this  oscillation 
should  be  near  800  Hz.  Slight 
adjustment  of  any  of  the 
three  0.01  uF  capacitors  in 
the  RC  feedback  network  can 
be  used  to  put  the  oscillator 
"right  on/'  The  oscillator 
gain   can   then    be   decreased 


until  oscillation  stops.  An 
800  Hz  input  signal  can  then 
be  applied,  and  the  injection 
level  pot  increased  until  oscil- 
lation starts  again.  The 
oscillation  should  only  persist 
when  an  800  Hz  signal  is 
present  at  the  input. 

The  output  of  the  injec- 
tion locked  oscillator  is 
rectified  by  DL  The  detector 


load  time  constant  of  this 
diode  detector  is  approxi- 
mately 5  milliseconds,  which 
is  a  short  enough  time  con- 
stant to  allow  reception  of 
virtually  all  Morse  code 
speeds.  The  dc  level  across 
part  of  the  detector  load  is 
fed  to  U4,  an  LM311  voltage 
comparator.  When  the  dc  at 
pin  3  of  U4  is  more  positive 


than    that    on    pin    2,    the 

output  (pin  7)  is  "low."  Since 
the  voltage  on  pin  2  is  set  by 
the  "voltage  trip  lever  pot  at 
(say)  1  volt,  a  zero  dc  voltage 
at  pin  3  causes  the  LM31 1 
output  to  go  "high."  A  10k 
resistor  from  pin  7  to  pin  2 
provides  hysteresis  and  noise 
immunity  to  the  comparator. 
The    LM311     is    capable    of 
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Fig.  h  Dl  -  1N4454  or  1N914;  U1  -  National  LM1458N  or  Motorola  MCI458P;  U2  - 
National  LM709CN  or  Motorola  HEP-C6J03P;  U3  -  National  LM741CN  or  Motorola 
HEP-C6052P;  U4  -  National  LM3!  IN  or  Motorola  MLM311P1;  U5  -  National  LM380N.  All 
capacitors  50  V  mylar  except  where  indicated. 
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Fig.  2.  U6  -  National  LM34J-5  or  Motorola  A1C780S  or  HEP-C61 WP;  U7  -  National  LM326H 
(with  T05  finned  dissipator  clip-on);  BR  I  -  Motorola  MDA920-3  or  HEP-R0802  integrated 
bridge;  LED-  HP 5082-4882  (Hewlett-Packard)  or  Motorola  HEP-P20QQ. 


driving  TTL  or  DTL  logic 
directly,  if  a  digital  system  is 
to  follow  this  unit.  In  such 
cases,  the  5.1k  load  resistor 
may  be  omitted,  since  only 
current  sinking  is  required 
with  these  logic  ICs.  If  the 
digitized  output  is  to  be  used 
to  drive  a  pen  recorder  or  a 
logic  family  like  RTL  or 
CMOS,  the  resistor  is  re- 
quired, 

U5  is  a  simple  audio  ampli- 
fier to  allow  the  CW  signal  to 
drive  a  speaker  directly.  The 
National  LM380N  audi" 
amplifier  IC  used  here 
requires  fewer  peripheral 
components  than  most  such 
ICs,  operates  on  the  unregu- 
lated +  voltage  at  hand,  and 
will  drive  an  SO,  speaker.  The 
input  to  this  audio  amplifk-i 
is  selectable  from  three  points 
in    the    processor    circuitry; 


Following  the  clipper;  follow- 
ing the  clipper  and  bandpass 
filter;     or     following     the 

clipper,  bandpass  filter,  and 
injection  locked  oscillator. 
Thus,  one  may  listen  to  as 
much  or  as  little  of  the  pro- 
cessing as  he  desires  for  each 
particular  signal. 

The  power  supply  for  the 
CW  processor  produces  +18 
volts  unregulated,  +12  volts 
regulated,  +5  volts  regulated 
and  - 1  2  volts  regulated.  The 
±12  vol  Is  is  provided  by  a 
special  dual  regulator  IC  by 
National:  the  LM326H.  The 
+5  volt  regulated  is  provided 
by  one  of  the  simple  three 
terminal  regulator  ICs  now 
widely  available  from  several 
IC  suppliers.  The  basic  bridge 
rectifier  Is  one  of  the  Inte- 
grated types  from  Motorola, 
for    simplicity    of    construc- 


tion. The  power  indicator  is 
an  LED  type  for  long  life, 
and  operates  at  10  mA  from 
the  -18  volt  unregulated  bus. 

Since  the  CW  processor 
has  an  input  impedance  of 
about  1000  Ohmsr  it  can  be 
driven  by  the  output  of 
nearly  any  receiver.  It  is  a 
good  idea  to  substitute  a 
resistor  of  the  nominal 
speaker  impedance  of  the  re- 
ceiver, and  then  connect  the 
processor  across  that  resistor. 
For  4,  8,  and  1 6J2  speakers, 
the  additional  lOOGfi  will 
cause  no  appreciable  mis- 
match.  For  a  receiver  with  a 
600S2  output  impedance  (like 
the  R390A),  a  resistance  of 
1,5000  would  be  used,  so 
that  the  parallel  combination 
comes  out  6Q0£2  , 

In  operation,  when  one  is 
in  the  "clipped"  position,  the 


audio  should  sound  pretty 
much  as  it  would  from  the 
receiver  by  itself.  The  only 
difference  should  be  that 
large  impulsive  noises  are 
limited.  The  roar  and  grind  of 
received  background  noise 
will  be  just  as  fatiguing  as 
ever,  however.  In  the 
"clipped  and  filtered11  posi- 
tion, a  CW  signal  (properly 
tuned  to  an  800  Hz  beat)  will 
take  on  a  "soft"  sound,  and 
the  grinding  background 
noise  will  be  considerably 
decreased.  Finally,  in  the 
"processed"  position,  a  CW 
signal  (properly  tuned  to  800 
Hz)  will  appear  to  "pop  in 
and  out"  with  slightly  off- 
frequency  heterodyne  signals 
in  the  background  at  a  con- 
siderably reduced  leveL  If  the 
oscillator  gain  control  Is  set 
too  close  to  the  verge  of 
self-osc  illation,  incoming 
noise  will  give  an  oscillator 
output  that  sounds  much  like 
a  narrow  crystal  filter 
"ringing"  with  noise  input. 
Too  high  an  injection  level 
will  cause  the  background 
off-frequency  signals  to  be 
objectionably  high.  The  user 
must  make  the  final  com- 
promise in  setting  these  con- 
trols on  a  subjective  basis.  ■ 
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DUPLEXERS 

Frttt  1160.  Cavity  ftlttri  frg*  $32.  Hiny  notels, 
6nn*t#rt  thru  *5tl  MHj,  H***y  topper  eonltructlofl. 
Superb    liability.     Compact,    ruggedtted,  portable. 

Beautifully   factory    built,     HOt   A   KIT.     Minimize 
your  rdfieiter's  performance.     Write,  or  call   today1 

Varden  Electronics  Company 

Box  791,  Jtukian.  Michigan  44304  *  fSlT|7ft7-2294 


WYOMING 

Ranch  land.  Antelope,  dee*,  elk,  wild 
horses  -  Your  "Antenna  Ranch,"  10 
Acres  S30  down,  $30  month,  FREE 
info  —  maps—  photos.  Owner 

Dr.  Michael  Gauthier,  K6ICS 
9550  E.  Gallatin  Rd.r  Downey  CA  90240 
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AMATEUR    RADIO 

cBUfOrima 


WB6LDN  WB6ZCT 


AMATEUR    RADIO 


LOS  AMGEit 


DIE  CAST  CHROME  LICENSE  FRAME 

Your  NAME ,  QTH,  73  etc.  in  vinyl  letters  (max ,  1 2} 

Specify  style  desired 

S3. 45  each  pp  with  vinyl  letters 
VV6RAM0       P.O.  BOXVJ     HAWTHORNE,  C  A  9Q25Q 


LOGIC  PROBE  KIT 


$14.95 


(plus  shipping) 

Now!  A  Digital  Logic  Probe  kit  at  a  realistic 
price.  Red  Green,  and  Yellow  light  emitting 
diodes  signal  the  presence  of  logic  levels 
encountered  in  digital  Circuitry.  Utilization 
of  transistor  and  integrated  circuit  switching 
techniques  permit  the  DIG  APEAK  E  A  to 
indicate  logic  1,  logic  0,  and  pulsing  circuit 
conditions.  Complete  kit  including  easy 
instructions  is  available  now  from 

Chesapeake  Digital  Devices  Inc. 

P.O.  BOX  341 
Havre  de  Grace,  Md.  21073 
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Compatible  with  all  sub-audible  tone  systems  such  as: 
Private  Line,  Channel  Guard,  Quiet  Channel,  etc. 

•  Powered  by  6-16vdc,  unregulated 

•  Field  replaceable,  plug-in,  frequency  determining  elements 

•  Excellent  frequency  accuracy  and  temperature  stability 

•  Output  level  adjustment  potentiometer 

•  Low  distortion  sinewave  output 

•  Available  in  all  EIA  tone  frequencies,  67.0  Hz-203.5  Hz 

•  Complete  immunity  to  RF 

•  Reverse  polarity  protection  built-in 

•  All  connections  to  board  made  with  push-on 
connectors,  color  coded  wires  supplied 

•  instant  start-up 

•  Frequency  selection  made  by  either  a  pull 
to  ground  or  supply  on  control  lead 

•  Full  1  year  warranty  I 

•  Mounting  hardware  supplied  ' 


FREQUENCIES  AVAILABLE 


67.0 

XZ 

118.8 

2B 

71,9 

XA 

123.0 

3Z 

74.4 

WA 

127.3 

3A 

77,0 

XB 

131.8 

3B 

79.7 

SP 

136.5 

4Z 

82.5 

YZ 

141.3 

4A 

85.4 

YA 

146,2 

4B 

88.5 

YB 

151.4 

5Z 

91.5 

ZZ 

156.7 

5A 

94.8 

ZA 

162.2 

5B 

97.4 

ZB 

167.9 

6Z 

100.0 

1Z 

173.8 

6A 

103.5 

1A 

179.9 

6B 

107.2 

1B 

186.2 

7Z 

110.9 

2Z 

192.8 

7A 

114.8 

2A 

203.5 

M1 

Frequencies  to  263Hz 

available  on  special  order 
Sfee:     3.3x2.0x.9"  high 

Frequency  accuracy:     —  .35Mz 

Frequency  stability:     ±  .1  Hz  from  -30*C  to  +  85°C 

Powered  by:       6vdc  at  9.6ma 

12vdcat21ma 

16vdcat37ma 

Output  voltage:      6vdc  input-1.8vRMS 

12vdcinput-3.5vRMS 

16vdcinput-4.0vRMS 


$79,95  each 

Wired  and  tested,  complete  with 
8  K*1  elements  (specify  frequency) 


K-1  Field  replaceable,  plug-in, 
frequency  determining 
elements  $3.00  each 


communication/  /pecicili/ts  p.o.  box  153*   brea.  California  92621  *  (714)998  3021 


George  R.  Allen  W1HCI 
80  Farmstead  Lane 
Windsor  CT  0609S 


Dependable  Timer 


-  for  darkroom,  repeater,  etc. 


This  article  describes  a  60 
Hz,  line  frequency  based 

precision  interval  timer  de- 
signed for  use  as  a  repeater 
timer,     a     photographic 


enlarger  timer  or  general 
purpose  timer  where 
accurate,  consistent  lime 
cycles  are  required.  It  is 
programmable  by  switches,  is 


reliable,  and  requires  no 
alignment  or  adjustment,  li  is 
accurate  to  ±  l/60th  of  a 
second. 

While     numerous    articles 


60H1 
CLOCK     > 
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STAITT 

i PUSH BUT   MOM  ON) 


*  TO  RCLAt 
DRIVER 
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TENS    ONES 
©       ® 


Fig,  L  Basic  timer  circuit. 
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have     been     published     on 

simple  interval  timers,  the 
majority  of  these  timers  have 
major  drawbacks  of  one  type 
or  another.  Timers  using  the 
555  chip  are  subject  to  false 
triggering  in  a  lot  of  cases. 
UJT  timers  such  as  those  I 
described  in  my  article 
"Simple  Repeater  Control 
Timers**1  are  temperature 
sensitive  and  will  suffer  a 
change  in  time  interval  as  the 
temperature  varies,  This  is 
especially  annoying  for 
repeater  timers  where  the 
"three  minute  time"  interval 
gets  shorter  and  shorter  as  the 
temperature  gets  colder.  In 
addition  to  these  drawbacks, 
any  timer  which  uses  an  RC 
network  as  the  time 
determining  network  will 
suffer  from  problems  when 
long  time  intervals  are 
required,  since  the  RC 
network  becomes  a  high 
impedance  network  in  this 
instance*  Internal  resistance 
in  capacitors  and  high 
resistance     flux    shorts    will 
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Fig.  3.  60  Hz  dock. 
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create  havoc  with  these  high 
impedance  circuits. 
Furthermore,  in  cases  such  as 
an  enlarger  timer  where  it  is 
necessary  to  select  different 
time  intervals,  problems  arise 
with  selection  of  precision 
timing  capacitors  and 
resistors,  or  problems  arise  in 
that  each  timing  range  must 
be  adjusted. 

The  primary  disadvantage 
of  the  circuit  described  in  this 
article  is  that  it  is  time 
consuming  to  wire  up  8 
integrated  circuits.  The 
advantages!  however,  are 
numerous.  This  timer  does 
not  suffer  from  any  of  the 
problems  previously 
mentioned.  It  will  maintain 
its  accuracy  over  a 
temperature  range  of  0°C  to 
10° C  and  will  operate  over  a 
range  of  ~5$°C  to  +125°C 
merely  by  using  the  next 
better  grade  of  IC  {military 
grade) .  It  takes  no  special 
skill  to  build  and  requires  no 
special  equipment  to  align.  In 
spite  of  the  fact  that  the  basic 
circuit  uses  8  ICs,  the  timer  is 
not  expensive  to  build.  The 
cost  of  the  8  ICs  is  $7.50;  the 
two  good  quality  switches 
will  run  about  $9.00.  If  you 
have  a  good  junque  box, 
there  should  be  little 
additional  expense. 

Theory  of  Operation 

This  precision  interval 
timer  is  not  a  complex  device. 
It  is  merely  a  counter  that 
counts  pulses  in  either  one 
second  or  1/10  second 
intervals,  A  pair  of  switches  is 
used  to  set  the  desired 
number  of  pulses  to  be 
counted.    When  the  counter 


has  counted  the  number  of 
pulses  set  on  the  switches,  the 
counter  stops.  The  eight 
integrated  circuits  perform  all 
functions  needed  to  do  the 
counting  and  to  determine  if 
the  desired  count  is  reached. 
The  60  Hz  power  line 
through  a  24  V  ac 
transformer  and  associated 
circuitry  is  used  as  the 
"clock ,"  a  source  of  pulses 
occurring  at  a  60  Hz  rate 
(Fig.  3),  The  60  Hz  line 
frequency  is  accurate  when 
obtained  from  commercial 
power  lines.  You  can  prove 
this  to  yourself  by 
determining  the  amount  of 
error  in  an  electric 
synchronous  clock  over  a 
month's  time.  The  percentage 
of  error  is  a  small  fraction  of 
a  percent.  A  dropping 
resistor,  a  zener  diode  and  a 
voltage    divider  network  are 
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Fig,  4.  Relay  driver. 


used  to  provide  the  required 
4  voft  pulses- 

The  60  Hz  putses  as  they 
come  from  the  clock  are 
divided  by  6  in  IC1  (Fig.  1), 
producing  a  train  of  pulses 
occurring  at  1/10  second 
intervals.  For  time  intervals 
of  short  duration,  these  1/10 
second  pulses  are  counted 
directly.  A  7490  decade 
counter  (IC2)  is  used  to 
divide  by  10  to  give  a  stream 
of  pulses  occurring  at  1 
second  intervals.  This  7490  is 
switched  in  or  out  of  the 
circuit  by  a  series  of  gates  in 
IC3,  a  7400,  depending  on 
the  setting  of  switch  S2.  If  S2 
is  closed,  counting  will  be  by 
1   second  intervals.    If  S2  is 


open,    counting   will    be    by 
1/10  second  intervals. 

The  count  is  started  by 
momentarily  pressing  the 
start  button,  SI.  This  lisets" 
the  set-reset  flip  flop  made 
from  gates  of  IC3A,  a  7400. 
At  this  point,  all  counters  are 
reset  and  ready  to  count,  and 
the  relay  is  turned  on.  IC4,  a 
7490,  is  used  to  count  by 
ones  and  deliver  a  BCD 
output  to  the  7445  decoder, 
IC5+  The  tens  output  of  IC4 
goes  to  the  input  of  IC6,  for  a 
count  by  tens.  IC7  decodes 
the  BCD  output  from  IC6. 
The  outputs  of  the  7445  BCD 
to  decimal  decoder  will  sink 
current  or  go  low  when  the 
proper  count   is   reached.    If 
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/y£,  5.  Power  supply.  Notes:  J.  Use  either  four  1A  60  piv  diodes  or  an  inexpensive  diode  bridge 
unit.  2.  Using  fixed  instead  of  variable  resistance,  Rl  should  be  6.15k  1%  and  R2  should  be 
2.97k  J 96.  Using  circuit  shown,  adjust  for  5  V  dc  out.  3.  Use  four  2  7  Ohm  16  W  resistors  in 
parallel. 

you  were  to  connect  a  low 
current  lamp  from  +5  V  to 
the  "9"  output  on  one  of  the 
7445s,  the  lamp  would  light 
whenever  a  count  of  nine 
were  reached.  A  series  of 
gates  is  used  to  logically 
"AND"  the  switch  selected 
outputs  of  the  two  decoders 
together  to  produce  a  stop 
pulse.  When  a  stop  pulse 
occurs,  the  set-reset  flip  flop 
in  IC3A  is  reset,  turning  off 
the  relay  and  turning  off  and 
resetting  all  counters. 

The  basic  circuit  as  shown 
in  Fig.  1  can  be  used  in  any 
environment  where  manual 
operation  may  be  used.  I  used 
my  timer  as  a  high  quality 
photographic  en  larger  timer.  I 
merely  plugged  the  en  larger 
into  the  117  V  circuit 
switched  by  the  relay. 

In  a  ny  case  where 
automatic  start  or  automatic 
reset  is  required,  the  two 
connections  X  and  Y  should 
be  used.  Grounding  point  X 
will  start  the  circuit  and 
grounding  point  Y  will  reset 
the  circuit  before  the  timing 
interval  is  complete. 

In  order  to  use  the  circuit 
as  a  repeater  timer,  some 
minor  additional  circuitry  is 
required.  The  circuit  in  Fig, 
8  is  connected  between  the 
COR  and  points  X  and  Y. 
The  contacts  of  the  relay  arc 
connected  to  the  push  to  talk 
circuit.  This  simple  circuit  in 
Fig.  8  delivers  a  fast  pulse  to 
the  start  circuit  when  the 
COR  contacts  are  closed. 
When  the  COR  contacts  are 
open  the  stop  line  is 
grounded,  resetting  the  timer 
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Fig,  5,  Repeater  timer  interface. 


and  turning  the  relay  off.  In 
ope  ration ,  the  switches  are 
set  to  the  "time-out"  time 
desired.  If  the  input  signal 
remains  on  for  too  long,  the 
time  interval  will  be  passed,  a 
stop  pulse  will  be  generated 
and  the  reiay  will  open  up. 

Note  that  the  basic  timer 
will  time  to  99  seconds,  an 
interval  which  should  be  long 
enough  for  most  applications 
including  a  repeater  time-out 
timer.  In  the  event  that  a 
longer  time  interval  is 
required,  the  time  interval 
may  be  lengthened  by  a 
factor  of  ten  by  inserting  an 
additional  7490  integrated 
circuit  into  the  circuit  at 
point  "Z"  as  shown  in  Fig.  6. 
If  you  wish  to  program  this 
timer  to  three  significant 
digits,  rather  than  the  two 
provided,  then  use  the  circuit 
in  Fig,  7  instead,  to  add  on 
one  more  switch  and  an 
additional  power  of  ten.  Note 
that  only  one  additional  7490 
may  be  added  into  the  circuit 
using  Figs,  6  or  7  without 
increasing  the  driving 
capability  of  the  set-reset  flip 
flop  in  IC3A. 

The  power  supply  is  not  a 
critical  item.  Feel  free  to  use 
other  circuits  such  as  circuits 
using  simple  three  terminal 
regulators.  The  eight  ICs  and 
the  relay  draw  only  250  to 
300  mA,  so  a  fancy  supply  is 
not  required.  The  circuit  used 
is  the  one  recommended  by 
Signetics.2 

Construction 

Most  builders  have  a 
tendency  to  cram  too  much 
into  too  small  a  space.  For 
that  reason  I  used  a  big 
16x6x3'/2  inch  mini  box.  If 
you     use    what    is    available 

from  the  junque  box,  you 
will  probably  need  all  the 
room  available. 

In  my  unit,  I  mounted  the 
power  supply,  the  relay,  the 
relay  driver  and  the 
components  for  the  60  Hz 
clock  on  the  bottom  of  the 
chassis,  I  then  used  a  piece  of 
IC  breadboard  to  mount  the 
ICs  on,  and  then  mounted  the 
PC  board  and  the  switches  on 
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the  top  as  shown  in  the 
photograph.  You  may  make 
your  own  PC  board  or  you 
may  use  a  breadboard  such  as 
Vero  ^11821,  available  from 
Cramer  for  $735,  If  you  wish 
you  may  also  use  Vector 
board  or  the  equivalent. 

When  you  are  wiring  the 
basic  timer,  you  will  want  to 
consider  the  question  of 
whether  or  not  to  use  IC 
sockets.  In  my  unit,  I  wired 
to  the  ICs  directly  with 
sockets.  If  you  use  surplus 
ICs  or  have  a  habit  of  blowing 


fCs,  then  use  sockets. 
Remember  that  sockets  are 
expensive  and  decrease  the 
overall  reliability  of  your 
unit.  After  completing  all 
solder  connections  to  the 
basic  timer  board,  clean  the 
board  well  with  a  toothbrush 
dipped  in  Tri-Clor- Ethylene 
or  similar  solvent.  Clean  the 
board  until  all  traces  of  flux 
are  gone*  Flux  that  remains 
on  the  board  may  cause 
trouble  initially.  If  it  doesn't 
cause  a  problem  right  away,  it 
will  later  on. 


The  only  components 
which  are  critical  are  the 
switches.  In  this  circuit,  the 
switches  handle  very  little 
current;  thus  there  is  not 
enough  current  being 
switched  to  keep  the  contacts 
clean.  Because  of  this,  it  is 
important  to  use  a  good 
enclosed  switch,  or  a  switch 
made  for  IC  work. 

Conclusion 

The  timer  described  in  this 
article  has  been  used 
primarily  as  an  en  larger  timer 


in  the  darkroom.  It  has  been 
successfully  used  for  quite 
some  time  now,  1  have  also 
tested  it  as  a  repeater  timer 
for  an  experimental  repeater 
which  we  worked  on  in  the 
Hartford  CT  area.  If  you 
follow  the  hints  in  this  article 
and  make  no  wiring  errors,  it 
should  work  the  first  lime. 
Good  luck.  ■ 


G,  Allen,  R.  Sobus,  Ham  Radio, 

Sept,  I972rp,  46. 

2 
Integrated     Circuits,     Signetics,. 

1972,  p.  6-47. 
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THE  ONLY  TRANSCEIVER  THAT  OPERATES 

PORTABLE,  MOBILE,  OR  FIXED  -  WITHOUT  COMPROMISE* 


19"  WHIP 

ANTENNA 

(unbreakable) 

8IMC  RUBBER  HELICAL 
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1 2  or  6  Channel  Unit? 


Definitely  nor  your  typical  heavyweight  imported  radio  —  with 
their  cheap  parts,  super-tight  layout  .  ,  ,  (almost  impossible  to 
service),  tiny  "peril  ite"  batteries  which  poop-out  in  a  few  hours, 
limited  versatility,  and  needless  frills. 

Spec  Comm  gear  is  completely  engineered  &  built  in  the  USA  — 
with  portability  in  mind  —  light-weight r  yet  very  rugged.  Aircraft 
alloy  aluminum  construction  —  strong  as  steel,  but  weighs  only  3% 
lbs.  —  including  btry,  pack!  We  are  committed  to  Quality, 
Performance  &  Versatility.  How  many  of  the  competitors  can  boast 
of  top  quality  components  as  used  in  Spec  Comm  gear?  Like  — 
Hewlett-Packard,  RCA.  Motorola,  Fairchitd  CTC,  AUen-Bradley, 
Sprague,  &  Turner  —  to  name  a  few.  You  know  you'll  have 
optimum,  reliable  performance  year  after  year! 

Talk  about  performance  &  versatility  .  .  .  How  many  competitors 
offer  a  full  5  Watt  portable  —  also  suitable  for  Mobile  or  Fixed 
operation  (without  compromise}  —  expandable  to  25  Watts  with  a 
small  plug*in  module  —  which  also  has  a  1.2  Amp  Hr.  113.75  V) 
NiCad  Battery  Module  that  snaps  on  or  off  in  seconds?  (Inciden- 
tally,   our    H,  D.    "Snap-Pack"    Battery    has    about   3    Times   the 


Only  about  twice  the  current  of  the  usual  1-2  waiters*  —  For  many 
hours  of  operation.) 

The  transmitter  features  "Crispy -Clear"  Modulation,  with  ex- 
cellent fidelity  &  'punch1.  With  Spec  Comm,  later  mods  and  revr 
overload  are  virtually  eliminated  —  thanks  to  our  r evolutionary  and 
exclusive  Hot  Carrier  Diode  Mixer'  Selectivity  is  excellent:  -90  dB  @ 
±30  kHz,  *58  dB  €>±15  kHz.  Sens,  =  0.3uV  typ./20  dB  Qt. 

Often  compared  to  commercial  or  military  equipment,  notice 
there  are  no  frills  —  no  meters  .  .  .  (You  don't  see  them  on  Motorola 
or  G,E,  either,  do  you?  ,  .  .  After  all,  on  FM,  you're  either  noisy  or 
F.Q,)!  Also,  most  FMers  feel  12  channels  is  more  than  enough  to 
cover  all  of  their  favorite  frequencies. 

Think  about  it  .  .  .  The  good  solid  Performance,  the  Quality,  the 
Versatility  -  (and,  the  Expandability  —  accessory  modules  can  be 
added  at  anytime 7.  All  this  at  a  pnee  you  can  afford  I  See  what  our 
customers  say  —  pg.  126  Nov/Dec  1975  73  Magazine. 
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Anthony  R,  Curtis  K3RXK 
246  Woodland  Drive 
State  College  PA  16801 


What's  Upon  156  MHz  1 


? 


—  meet  the  marine  world  above  2m 


The  tide  was  out  and  the 
digital  depth  sounder 
buzzed  an  under-seven-feet 
warning  in  the  cabin  of  the 
sloop  Freelance  as  I  cranked 
over  and  warmed  up  the 
diesel.  Overhead,  beside  the 
com  pan  ion  way  from  the 
cockpit,  the  marine  VHF  FM 
rig  chattered  with  Saturday 
morning  pilots  looking  for 
signal  reports. 

I  pushed  in  a  button 
marked  WX-2  on  the  trans- 
ceiver and  a  continuous 
weather  broadcast  from 
Washington  told  me  it  would 
be  a  sunny  September  day 
with  a  peppy  12  nautical- 
mi  les-per-hour  breeze. 
Depressing  a  red  priority 
button  on  the  Hy-Seas  55 
marine  rig  brought  its  receiver 
back  to  channel  1 6,  the  emer- 
gency and  general  calling  fre- 
quency    monitored     by     all 

boats  on  the  Bay.  A  quick 
cracking  of  the  squelch  veri- 
fied the  transceiver  was  re- 
ceiving. 

The  depth  sounder  trans- 
ponder, mounted  in  a  hole 
through  the  hull  under  the 
bow  of  the  single-masted  sail- 
boat, triggered  a  buzzer  in  the 
cabin  as  small  waves  got 
behind  the  seawall  of  the 
marina  and  rocked  the  boat. 
Whenever  the  transponder- 
to-bottom  distance  was  less 
then  seven  feet,  the  in-cabin 
buzzer  sounded. 

Climbing  the  companion- 
way  stairs  out  of  the  cabin 
into  the  cockpit,  I  stationed 
myself  behind  the  pilot  wheel 
and  slipped  the  diesei  into 
reverse.  The  31 -foot  fiberglass 


sloop  chugged  backwards  out 
of  slip  91 .  Clear  of  the  moor- 
ings, I  put  the  helm  hard  over 
and  powered  forward  into 
open  water  of  Annapolis 
harbor. 

I  glanced  at  my  chart  of 
the  harbor  waters  and  com- 
pared depths  marked  on  that 
map  with  sounding  depths 
being  read  out  on  a  digital 
display  in  the  cockpit.  Motor- 
ing ahead  to  a  point  off  the 
Severn  River,  I  turned  to  star- 
board, facing  the  giant  naval 
radio  towers  on  Greenbury 
Point  and  the  wide  harbor 
mouth  opening  into  Chesa- 
peake Bay, 

I  leaned  back  down  the 
companionway  into  the  cabin 
and  killed  the  diesel.  Reach- 
ing up,  I  listened  again  to 
WX-2  on  the  marine  radio  for 
a  prediction  of  wind  speed 
and  direction.  The  broadcast 
outlook  appeared  to  compare 
correctly  with  indications  of 
my  red  yarn  wind  telltales 
tied  halfway  up  the  mainmast 
shrouds.  I  punched  the  radio 
back  to  channel  16.  The 
Yaesu  FT-101-B  HF  trans- 
ceiver was  lashed  to  the  navi- 
gating table  in  the  cabin  and 
my  Wilson  two  meter  hand- 
held was  strapped  to  the 
cabin  bulkhead  in  arm's  reach 
of  the  cockpit  hatch. 

With  WN3AIQ  maintaining 
the  helm  in  the  direction  of 
the  Bay,  I  went  on  deck  to 
free  the  mainsail  and  run  it 
up  smartly.  I  winched  the  jib 
sheet  to  a  moderate  tension 
on  the  sail  as  we  moved  on 
the  wind.  The  5/8  wavelength 
VHF    gain   antenna    40   feet 


above  on  the  masthead  bent 
slightly  toward  the  stern  in 
the  wind. 

Parked  in  the  Bay  ahead 
were  three  huge  freighters 
and  a  tanker,  bound  for  Baltt- 
more  harbor.  WN3AIQ 
turned  up  the  volume  on  the 
marine  rig  and  switched  to 
commercial  channels  to  see 
what  the  sailors  from  foreign 
lands  were  talking  about  (see 
Table  1  for  uses  made  of 
different  VHF  FM  marine 
radio  channels). 

A  Greek  freighter  had  sent 
a  dozen  crew  members  into 
Annapolis  on  shore  leave. 
They  were  returning  in  a  large 
orange  dinghy,  One  was 
talking  with  the  bridge  of  his 
ship,  using  a  handie-talkie  like 
the  two  meter  HTs.  We  sailed 
straight  out  into  the  Bay 
toward  Kent  Island  to  inspect 
the  Greek  reboarding  opera- 
tion. 

Circling  the  freighter,  not 
an  easy  task  under  Full  sail, 
we  headed  south  toward  the 
Thomas  Point  Lighthouse. 
The  tide  was  still  going  out  so 
we  moved  down  the  Bay  at 
what  we  calculated  was  a 
rapid  seven  knots.  That's 
when  eavesdropping  on  the 
marine  channels  got  exciting, 

The  freighters  were  behind 
us,  and  we  felt  guilty  about 
not  monitoring  channel  16  so 
we  switched  back  to  that 
frequency  {see  Table  2  for 
VHF  FM  marine  radio  chan- 
nel numbers  and  their  corres- 
ponding frequencies). 

Almost  immediately  we 
heard,  4  +  Coast  Guard 
Annapolis.      Coast     Guard 


Annapolis.  This  is  Sea 
Scraper,  The  yacht  Sea 
Scraper.  Whiskey  Zulu 
Yankee  Four  Nine  Six 
Seven, " 

The  quick  response  was, 
'The  yacht  calling.  This  is 
Annapolis  Coast  Guard," 

"Coast  Guard.  We're 
aground  on  shoal  near 
Thomas  Point  Light,"  Sea 
Scraper  came  back, 
WZY-4967  was  his  FCC- 
assigned  VHF  FM  marine 
radio  call  letters. 

"Can  you  go  to  channel 
22?"  the  Coast  Guard  radio 
officer  asked. 

"Yes,  we  can.  This  is  Sea 
Scraper  going  to  channel  22," 
the  yacht  skipper  replied  be- 
fore QSYing  to  the  Coast 
Guard  channel. 

The  Coast  Guard  radioman 
said  on  channel  16,  uBay 
Chaser.  Coast  Guard  Aux- 
iliary Vessel,  Bay  Chaser.  This 
is  Coast  Guard  Annapolis. 
Come  in." 

Three  long-time  Bay 
sailors,  volunteers  in  the  Aux- 
iliary, had  been  cruising  in 
their  power  boat  in  the  Bay 
off  South  River,  "Go  ahead 
Annapolis.  This  is  Bay 
Chaser" 

The  Coast  Guard  asked  if 
Bay  Chaser  would  QSY  to 
channel  22  to  establish  com- 
munications and  help  out  in 
the  Sea  Scraper  emergency. 
Bay  Chaser  left  channel  16. 
WN3AIQ  switched  our 
55-channel  marine  rig  to 
channel  22  to  listen  in. 

Rendezvousing  on  channel 
22,  the  Coast  Guard  ex- 
plained the  problem  to  Bay 
Chaser.  Sea  Scraper  had  ven- 
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"Us.*-* 


Function 

distress, 
safety  and 
calling 

intership 
safety 

navigation 
environment 


state 
control 

port 
operations 


commercial 


non- 
commercial 


public 

correspondence 
(telephone 
calls) 


NOAA 

weather 

service 


Channel 

Frequency  MHz 

Number 

Ship  Transmit  Shore  Transmit 

Point-to-point 

16 

156.8 

1 56.8 

ship  to  ship 
ship  to  shore 

6 

156.3 

156.3 

ship  to  ship 

13 

1 56,65 

1 56.65 

ship  to  ship 
ship  to  shore 

15 

__ — ___ 

156.75 

shore  to  ship 
receive  only 

17 

1 56.85 

1 56.85 

ship  to  shore 

12 

156.6 

156.6 

ship  to  ship 
ship  to  shore 

14 

156.7 

156.7 

same  as  1  2 

20 

157.0 

161,6 

same  as  12 

65A 

1 56.275 

156.275 

same  as  1 2 

66A 

156.325 

156.325 

same  as  1  2 

73 

156.675 

156.675 

same  as  1 2 

74 

156.725 

156.725 

same  as  1 2 

7A 

1  56.35 

156.35 

ship  to  ship 
ship  to  shore 

8 

156.4 

ship  to  ship  only 

9 

156.45 

156.45 

ship  to  ship 
ship  to  shore 

10 

156.5 

156.5 

same  as  9 

11 

156.55 

156.55 

same  as  9 

1SA 

156.9 

156.9 

same  as  9 

19A 

1 56.95 

156,95 

same  as  9 

67 

156,375 

ship  to  ship  only 

77 

156,875 

ship  to  ship  only 

79A 

1 56,975 

156,975 

same  as  9 

80A 

157.025 

157,025 

same  as  9 

88A 

157.425 

ship  to  ship  only 

9 

156.45 

1 56.45 

ship  to  ship 
ship  to  shore 

68 

1 56.425 

156,425 

same  as  9 

69 

156.475 

156.475 

ship  to  shore  only 

70 

156.525 

ship  to  ship  only 

71 

166,575 

156.575 

ship  to  shore  only 

72 

1 56.625 

ship  to  ship  only 

7SA 

156,925 

156.925 

ship  to  shore  only 

S3CG 

157.175 

157.175 

ship  to  ship 
ship  to  shore 

24 

157.2 

161,8 

ship  to  coast 

25 

157.25 

161.85 

ship  to  coast 

26 

157.3 

161.9 

ship  to  coast 

27 

157.35 

161.95 

ship  to  coast 

28 

157.4 

162,0 

ship  to  coast 

84 

157,225 

161.825 

ship  to  coast 

85 

157.275 

161.875 

ship  to  coast 

86 

157.325 

161.925 

ship  to  coast 

87 

157.375 

161.975 

ship  to  coast 

WX  1 

162.55 

receive  only 

WX  2 

162,4 

receive  only 

Kind  of  Traffic 

distress  and 
calling 

safe  ty 

locks,  canals, 
pilots,  bridges 

environmental, 
hydrographic 

governmental 
secret 

■ 

US  Coast  Guard 

USCG  and  port  authorities 

port  operations 

same  as  20 

same  as  20 

same  as  20 

same  as  20 

commercial  business 

same  as  7A 
same  as  7 A 

same  as  7 A 

same  as  7A 

same  as  7A 

same  as  7A 

workboats 

commercial,  business 

same  as  7A 

same  as  7A 

fishing  vessels 

clubs,  marinas, 

yards,  etc, 

yachts 

clubs,  marinas, 

yards,  etc. 

yachts 

same  as  69 

yachts 

same  as  69 

US  Coast  Guard's 

Auxiliary  only 

telephone  calls 
telephone  calls 
telephone  calls 
telephone  calls 
telephone  calls 
telephone  calls 
telephone  calls 
telephone  calls 
telephone  calls 

weather  broadcasts 
weather  broadcasts 


Table  h  How  VHF  FM  Marine  Radio  Channels  Are  Used  in  the  USA, 


tyred  into  shoal  waters  of 
about  three-foot  depth  while 
attempting  to  get  up  close  to 
photograph  the  picturesque 
old  Thomas  Point  Light- 
house, Sea  Scraper  had 
plowed  so  far  into  soft  mud 
on  the  bottom  of  the  Bay  she 
was  stuck.   The  captain  had 


tried  to  power  backwards  out 
of  the  hangup  but  couldn't 
budge  the  craft. 

Bay  Chaser  established 
direct  communications  with 
Sea  Scraper  on  channel  22 
while  the  Coast  Guard  stood 
by.  Coast  Guard  also  kept 
one -ear  cocked  toward  chan- 


nel   16    in   case   other   emer- 
gencies came  along. 

%tBay  Chaser.  This  is  Sea 
Scraper.  We  may  have 
damaged  our  hulk  We're 
taking  on  some  water  in  the 
engine  room."  The  Auxiliary 
tried  to  speak  soothingly  to 
those     listening    aboard    Sea 


Scraper  while  maneuvering  in 
close  enough  to  toss  over  a 
line. 

WN3AIQ  went  forward, 
leaning  out  into  the  pulpit  for 
a  better  view.  We  sailed 
silently  nearer  the  action 
scene,  without  coming  close 
enough    to    interfere.    Mean- 
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Channel 

Frequency  MHz 

Function 

Number 

Ship  Transmit 

Shore  Transmit 

Kind  of  Traffic 

Ship  to 

Ship          Ship  to  Shore 

1 

1  56,05 

160.65 

international  only 

X 

2 

156.1 

160.7 

international  only 

X 

3 

156.15 

160.75 

international  only 

x 

4 

156.2 

160.8 

international  only 

X 

5 

156.26 

160,85 

international  only 

X 

6 

156,3 

safety 

X 

7 

156.35 

160.95 

international  only 

X 

7A 

156.35 

156.35 

commercial 

X 

X 

8 

1 56.4 

commercial 

X 

9 

1 56.45 

156.45 

commercial 

X 

X 

10 

156.5 

156,5 

commercial 

X 

X 

11 

1 56.55 

156. 55 

commercial 

X 

X 

12 

156.6 

156.6 

port  operations  and 

US  Coast  Guard 

X 

X 

13 

156.65 

156.65 

locks,  canals,  pilots 

X 

X 

14 

156.7 

156.7 

ports,  US  Coast  Guard 

X 

X 

15 

156.75 

156.75 

environmental 

ship  receive  only 

16 

156.8 

156,8 

distress  and 
calling 

X 

distress  call 

17 

156.85 

156.85 

state  control 

X 

18 

1 56.9 

161.5 

international  only 

X 

X 

ISA 

156.9 

156,9 

commercial 

X 

X 

19 

156.95 

161.55 

international  only 

X 

X 

19A 

156,95 

1 56.95 

commercial 

X 

X 

20 

157.0 

161.6 

port  operations 

X 

X 

21 

157.05 

1 61 .65 

international  only 

X 

21 CG 

157.05 

157.05 

US  Coast  Guard  only 

X 

X 

22 

157.1 

161,7 

international  only 

X 

22CG 

157-1 

157.1 

US  Coast  Guard 

X 

X 

23 

157.15 

161.75 

international  only 

X 

23CG 

157.15 

157.15 

US  Coasi  Guard 

X 

X 

24 

157.2 

161.8 

telephone  calls 

X 

25 

157.25 

161.85 

telephone  calls 

X 

26 

157  3 

161.9 

telephone  calls 

X 

27 

157.35 

1 61 .95 

telephone  calls 

X 

28 

157.4 

162.0 

telephone  calls 

X 

60 

156.025 

160.625 

international  only 

X 

X 

61 

156,075 

160.675 

international  only 

X 

X 

62 

156.125 

160.725 

international  only 

X 

X 

63 

156J75 

160.775 

international  only 

X 

X 

64 

156,225 

160,825 

international  only 

X 

X 

65 

156.275 

160.875 

international  only 

X 

X 

65A 

156.275 

156.275 

port  operations 

X 

X 

66 

156.325 

160.925 

international  only 

X 

X 

66A 

1  56.325 

156.325 

port  operations 

X 

X 

67 

156.375 

commercial 

X 

68 

156.425 

156.425 

non-commercial 

X 

X 

69 

156.475 

156.475 

non -commercial 

X 

70 

1 56.525 

non-commercial 

X 

71 

156.575 

156.575 

n  on  -  co  m  mere!  al 

X 

72 

1 56,625 

non-commercial 

X 

73 

156.675 

156.675 

port  operations 

X 

X 

74 

156.725 

156.725 

port  operations 

X 

X 

77 

156.875 

commercial 

X 

78 

1 56.925 

161.525 

international  only 

X 

X 

78A 

1 56.925 

156.925 

non-commercial 

X 

79 

156.975 

161.575 

international  only 

X 

X 

79A 

156.975 

156.975 

commercial 

X 

X 

30 

157.025 

161.625 

international  only 

X 

X 

80A 

157,025 

157.025 

commercial 

X 

X 

81 

157.075 

161.675 

international  only 

X 

82 

157.125 

161.725 

international  only 

X 

S3 

157.175 

161.775 

international  only 

X 

83CG 

151.175 

151.175 

USCG  Auxiliary  only 

X 

X 

84 

157.225 

161.825 

telephone  calls 

X 

85 

157.275 

161.875 

telephone  calls 

X 

86 

157.325 

161.925 

telephone  calls 

X 

87 

1 57.375 

161.975 

telephone  calls 

X 

88 

157,425 

162,025 

international  only 

X 

X 

88A 

157.425 

commercial 

X 

i 

WX  1 

162.55 

NOAA  weather  broadcasts 

ship 

receive  only 

WX2 

162.4 

NOAA  weather  broadcasts 

ship 

receive  only 

Table  Z 

Channel  Numbers  and  Frequenc 

ies  in  Use  in  the  VHF  FM  Marine  Radio  Service. 

while,  we  heard  ail  that  was 
going  on  via  radio. 

The  Auxiliary,  with  a  shal- 
lower draft,  motored  close 
enough  to  Sea  Scraper  to 
throw  a  line.  We  could  see  a 

woman  and  two  children  on 
the  Scraper.  The  skipper 
grabbed  the  three-quarter- 
inch  rope  as  it  slapped  his 
deck.  He  quickly  tied  off  the 
line  to  a  stern  mooring  cleat. 
The  Auxiliary  turned  stern 
toward  the  Scraper  and  very 
slowly  drew  the  line  taut. 
Forward  power  in  the  Bay 
Chaser  brought  the  Scraper 
out  of  the  mud  and  back  into 
six  feet  of  water  where  she 
floated  free. 

1 'Stand  by.  We1! I  come 
aboard  to  check  that  water  in 
your  engine  compartment/' 
Bay  Chaser  radioed  to 
Scraper.  The  Auxiliary  pulled 
alongside  Scraper  and  they 
rafted  together  with  lines 
c  lea  ted  fore  and  aft  on  each 
boat.  One  of  the  men  on  the 
Coast  Guard  Auxiliary  went 
over  the  lifelines  onto 
Scraper's  deck,  and  then 
below  to  look  at  the  possible 
leak.  Pretty  soon  we  heard 
this  on  channel  22: 

"Bay  Chaser,  This  is  Sea 
Scraper.  Joe,  this  is  Fred. 
There  must  have  been  a  rock 
outcropping  in  that  bottom 
mud.  He  has  a  very  small  dent 
where  the  hull  seems  to  have 
been  crunched  in  by  passing 
over  something  hard,  There's 
a  tiny  crack  letting  water  seep 
in." 

The  reply  was,  *'OK,  Fred. 
You  stay  on  board.  We'll  take 
them  in  tow  to  South  River 
Marina.  They  can  get  things 
checked  out  there/* 

With  that,  things  got 
routine  even  though  the  chan- 
nel 22  communications  con- 
tinued for  some  time.  The 
Auxiliary  untied  from  the 
Scraper  and  hooked  a  line 
from  its  stem  to  the  bow  of 
Sera  pen  Bay  Chaser  began 
pulling  Sea  Scraper  toward 
the  nearest  boatyard  where 
damage  could  be  surveyed 
and  repairs  made.  Radio  con- 
tact was  maintained  with  an 
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occasional  transmission  from 
Joe  to  Fred. 

With  WN3A1Q  at  the 
helm,  I  reached  into  the  cabin 
and  changed  the  radio  back 
to  WX*2.  The  special  forecast 
for  Chesapeake  Bay  was  on. 
The  day  would  continue  to 
be  pleasant;  the  evening 
would  be  fine.  I  checked 
WX-1  and  found  a  different 
government  station  trans- 
mitting. It  also  was  Full 
quieting  in  the  receiver.  When 
sailing  in  the  Annapolis  area, 
I  usually  pay  attention  to 
WX-2,  but  WX-1  could  be 
used.  Their  forecasts  overlap. 
One  or  the  other  of  the  two 
weather  frequencies  hold 
loud  and  clear  signals 
wherever  you  are  on  the  Bay. 

Back  on  channel  16,  the 
communications  were  only 
those  which  could  be  justified 
as  necessary.  Occasionally,  a 
skipper  would  pop  up  on 
frequency  asking  for  a  "radio 
check."  Somebody  would 
come  back,  "You Ye  loud  and 
Both     boats    would 


identify  by  boat  name  and 
FCC  call  letters.  Radio  checks 
are  in  the  gray  area  of  legality 
and  are  not  encouraged  by 
the  Coast  Guard.  But,  some* 
times  a  skipper  gets  edgy 
about  who  would  be  able  to 
hear  him  in  an  emergency.  He 
asks  for  a  fast  radio  check 
and  usually  gets  it. 

Co  m  m  u  n  i  ca  tions  hea  rd 
regularly  on  channel  1 6  might 
include  pleasure  boats  hailing 
each  other  by  boat  name  and 
radio  call  letters;  pleasure 
boats  calling  the  Coast  Guard 
or  being  called  by  the  Coast 
Guard;  Coast  Guard  and 
marine  police  calling  each 
other  and  their  auxiliaries; 
freighters,  tankers,  fishing 
boats  and  other  commercials 
hailing  other  ships,  ports, 
marine  police  or  the  Coast 
Guard;  or  telephone  oper- 
ators paging  both  pleasure 
boats  and  commercial  ships 
for  which  telephone  calls  are 
waiting. 

All  of  this  calling  is  done 
with   radio  operators  careful 


to  identify  fully  by  boat 
name  and  call.  As  soon  as 
communications  are  estab- 
lished, both  parties  leave 
channel  16  for  a  channel 
specifically  authorized  for 
their  QSO.  For  instance, 
work  boats  might  go  off  onto 
channel  67.  Fishing  vessels 
might  QSY  to  channel  88 A. 
A  pleasure  boater  might  leave 
channel  16  for  channel  9 
alter  getting  in  contact  with 
his  marina  or  yacht  club.  The 
telephone  operators  ask  you 
to  call  them  back  on  specific 
channels  between  24-28  and 
84-87. 

By  the  way,  as  with  all 
radio  communications  except 
broadcasting  and  ham  trans- 
missions, you  can  listen  all 
you  want  but  you  cannot 
repeat  legally  what  you 
heard.  And  you  can  not  use 
information  heard  on  the  air 
for  your  own  personal  gain.  If 
you  hear  a  boat  being  paged 
on  channel  16  by  your  local 
marine  telephone  operator 
and  you  QSY  to  a  channel  to 


hear  the  conversation 
between  boat  and  shore, 
don't  tell  anybody  what  you 
heard.  And  don't  make  any 
use  of  the  information  con- 
tained in  the  telephone  calk 
The  Sea  Scraper  emergency 
reported  here  is  composed  of 
parts  of  many  I  have  heard  on 
the  Bay. 

With  the  excitement  over 
for  the  moment  after  the 
rescue  of  Sea  Scraper,  we  left 
the  marine  rig  monitoring  16. 
Unstrapping  the  Wilson,  we 
keyed  up  the  Jessup  MD 
.I6/.76  repeater  from  atop 
100  feet  of  water  In  the 
middle  of  the  Bay.  A  quick 
QRZed  on  .S2/.52  raised 
Charlie  WA3RPU,  piloting  his 
giant  motor- freighter  near  the 
Sandy  Point  Light  en  route  to 
Norfolk.  But  using  HF  and 
VHP  ham  gear  maritime 
mobile  is  a  story  for  another 
time.  Next  time  you're 
boating  on  the  Chesapeake, 
call  Freelance  WYN-2260  on 
channel  1 6.  We  could  QSY  to 
.52/.52foraqurckQSO.» 


Two 


Times 


TWO-TIMING  CLOCK  &  STATION  TIMER  - 
Displays  either  of  two  completely  independent 
times  -  i.e.  —  GMT  and  local  time  —  any 
combination  you  choose.  Clock  operates  in 
three  modes,  12-12,  12-24,  or  24-24  hr.  and 
includes  a  station  l#D.  timer  which  flashes  the 
6  digit  LE,D,  display  at  9.5  minute  intervals. 
ID  timer  may  be  disabled  when  not  in  use. 
AC,  DC,  or  Battery  operation,  emergency 
Standby  power  provisions,  ,01%  crystal  con- 
tolled  timebase  and  easy  to  follow  instruc- 
tions. Kit  includes  etched  and  drilled  P.C. 
Boards,  instructions,  and  all  parts  except  case 
and  transformer. 

Kit  with  ,3  in.  Displays  $45.95  ppd, 

Kit  with  .6  in.  Displays  $55.95  ppd. 

Wall  plug  Transformer  S  3.95  ppd. 


6  digft  AUTOMOTIVE  CLOCK  KIT  complete 
with  a  CRYSTAL  TIMEBASE  accurate  to  .01 
percent.  12  volts  d.c*  operation  —  built  in 
noise  suppression  and  voltage  spike  protection. 
Readouts  blank  when  ignition  is  off  —  draws 
25  mA  in  standby  mode.  Has  ,3  in,  readouts* 
Use  it  in  your  car  or  for  all  applications  where 
a  battery-operated  clock  is  needed.  Approxi- 
mate size  3"  x  3.5"  x  1,75" 
WITH  BLACK  PLASTIC  CASE  $34.95  ppd, 
Wl  THO  UT  C AS  E  $29,95  ppd, 

ASSEMBLED  AND  TESTED         $45.95  ppd. 


CMOS  CRYSTAL  TIMEBASE  KITS  with  ,01 
percent  accuracy.  5-1 5  v,d,c.  operation.  Draws 
only  3  mA  at  12  volts.  Single  MX  -  very 
small  size  -  the  PX,  board  is  7/8"  x  1*5/8", 
Choose  a  main  output  of  50  or  100  Hz„  60 
H7.,  500  or  1000  Hz„  or  1  Hz.  Several 
related  frequencies  are  also  available  on  each 
board,  in  addition  to  the  main  ones  listed 
above.  Be  sure  to  specify  the  Frequency  you 
want,  AH  kits  are  Si  0.95  ppd. 


Pong  / 


The  world's  second  greatest  indoor  sport  I  For 
the  price  of  240  games  of  the  commercial 
version  of  pong,  you  can  enjoy  endtess  hours 
of  pong  on  your  home  TV.  This  kit  generates 
adjustable  ball  and  paddles,  adjustable  upper 
and  lower  court  boundaries,  audio  sound 
effects,  and  a  non-numeric  score  indicator  on 
your  TV  set,  Includes  controls  to  allow 
hori2ontal  and  vertical  paddle  movement* 
Although  the  kit  consists  of  standard  TTL 
parts,  it  is  fairly  complex  and  requires  some 
knowledge  of  electronics  to  build  it  and  access 
to  an  0 -scope  to  adjust  it.  The  kit  comes 
complete  with  an  etched  and  drilled,  double* 
plated-through  PX.  board,  instructions,  and 
all  parts  including  control  pots,  but  less  case. 
We  pay  the  postage,  unless  you  want  it  sent 
Air  Mail  and  Insured,  which  is  one  buck 
extra. 


TV  Pong  Game  Kit 


$59.95  ppd. 


TO  ORDER  OR  REQUEST  INFORMATION  WRITE 


TRADING  GO 


Kits  include  all  parts,  instruction  sheet,  and  etched  and  drilled 
P.C.  board,  Calif,  residents  add  6%  sales  tax.  We  also  carry  the 
MM  5320,  the  531 2,  and  other  chips  listed  in  our  fiver*  Interested? 
Write  for  Ft  or  circle  the  bingo  card  today. 


•  Box  3357      San  Leandro,  Ca      94578 
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Maj.  Robert  M.  Harkey  (Ret.)  W4CUG 
1 204  Dooiey  Dr. 
Charlotte  NC  28212 


CD400I 


CQ40Z0 


Oops! 
There  Goes 
the  Power 


--  keeping  digital 
clocks  going  anyway 


Digital  clocks  have  long 
held  a  fascination  for 
me,  and  judging  from  the 
number  of  articles  in  elec- 
tronics publications,  they  also 
hold  a  high  attraction  for 
many  other  people.  I've  gone 
through  all  the  stages  from  a 
complete  discrete  (?)  inte- 
grated circuit  clock  with 
mi  nitron  readouts  to  the 
latest  MOS  clock  chips  with 
LED  readouts.  As  a  result,  I 
have  learned  a  few  lessons 
which  should  be  of  interest  to 
other  "clock  fanatics/' 

One  of  the  most  frustrat- 
ing problems  with  any  ac 
powered  digital  clock  is  its 
volatile  memory  -  that  is, 
when  the  power  fails  for  even 
an  instant,  the  memory  of  the 
displayed    time   is  destroyed, 


and  when  power  is  restored, 
the  clock  will  not  display  the 
correct  time.  With  some  MOS 
chips,  the  clock  will  reset  to 
12:00:00  or  00:00:00,  while 
with  others  any  time  may  be 
displayed,  even  impossible 
times  such  as  28:42:00. 
Several  methods  of  pre- 
venting this  situation  are 
available:  (1)  Use  a  crystal 
oscillator  time  base  and 
battery  power;  (2)  Use  the  ac 
line  for  timebase  and  primary 
power  with  battery  power  to 
prevent  memory  dump  when 
the  ac  power  fails;  and  (3) 
Use  the  ac  line  with  capacitor 
backup  as  a  power  source 
when  the  ac  power  fails  for 
momentary  retention  of 
clock  memory.  Obviously,  (1) 
Is  the  most  desirable  setup 
since  the  clock  can  then  be 
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Fig,  /*  Crystal  oscillator,  13  stage  binary  divider. 


used  in  a  car,  boat  or  any 
portable  requirement.  It  is 
the  least  desirable  from  the 
standpoint  of  cost  and 
complexity.  A  partial  diagram 
of  such  an  arrangement  using 
the  5 3 XX  series  of  clock 
chips  is  shown  in  Fig.  1.  (2)  is 
a  relatively  uncomplicated 
arrangement  which  prevents 
loss  of  memory  and, 
depending  upon  the  length  of 
time  that  the  ac  power  is  off, 
will  provide  good  service.  The 
clock  is  not  triggered  during 
the  time  the  power  is  off  and 
will  show  a  loss  of  time  when 
the  power  returns.  Also, 
during  the  power  off  time, 
the  display  will  not  be 
illuminated.  Since  the 
displays  draw  the  majority  of 
power,  only  the  clock  chip  is 
battery  powered  during  the 
ac  power  failure.  Fig,  2  shows 
a  partial  diagram  of  the 
battery  powered 
arrangement.  Either  dry 
batteries  or  rechargeable 
batteries  can  be  used  and  are 
depicted  in  Figs.  2(a)  and 
2(b)  respectively.  In  effect, 
the  battery  "floats"  across  the 


rectified  ac  power  source  and 
is  switched  on  by  diode  Dl 
upon  failure  of  the  ac  power. 

Note  also  the  use  of  diode  D2 
which  isolates  the  display 
power  from  the  battery.  If 
this  diode  is  not  installed,  the 
battery  will  be  quickly 
discharged  by  the  display 
current  drain.  In  Fig.  2(b)t  a 
method  is  shown  which  will 
keep  the  rechargeable  nicad 
battery  on  trickle-charge 
from  the  ac  power  source. 
Solution  (3)  is  one  of  the  best 
solutions  to  the  problem  that 
I've  found.  Most  power 
failures  are  of  a  momentary 
nature  (less  than  2  —  3 
seconds)  in  areas  where  I've 
lived,  and  these  are  the  most 
frustrating  for  clock  owners. 
In  some  cases,  the  failure  is 
not  even  noticed,  yet  the 
clock's  memory  is  destroyed 
and  the  clock  must  be  reset. 
To  overcome  this  problem,  I 
now  use  the  circuit  in  Fig.  3. 
Notice  that  the  only  addition 
to  the  standard  clock  circuit 
is  one  diode.  This  diode  acts 
as  a  switch,  During  normal  ac 
operation,     the     switch     is 
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Fig.  2(a).  Dry  battery  memory  backup. 
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Fig.  2(b).  Trickle  charger  battery  backup. 
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closed  and  power  flows  from 
the  bridge  rectifier  to  the 
display  directly,  and  through 
the  diode  to  the  filter 
capacitor  and  the  clock  chip, 
Upon  power  failure,  the 
diode  switch  is  reverse  biased 
by  voltage  stored  in  the  filter 
capacitor  and  the  display  is 
not  illuminated.  However, 
power  from  the  capacitor 
flows  continuously  into  the 
clock  chip  for  several  seconds 
and  the  memory  is  retained; 
Since  the  MOS  chips  draw 
only  about  8  mA  and  will 
operate  down  to  about  7  to  8 
volts,  the  capacitor  can 
supply  power  for  several 
seconds.  By  using  a  14  volt 
supply     and     a     3/000     uF 


capacitor,  approximately  5 
seconds  will  pass  before 
memory  destruction  occurs, 
This  is  by  far  the  least 
complex  and  least  expensive 
method  of  improving  the 
reliability  of  digital  clocks. 

One  other  tidbit  of 
information  concerns  the 
50252  clock  chip  sold  by 
Radio  Shack  and  other 
dealers.  This  chip  requires 
that  you  depress  both  the 
tens-of-minutes  and  hours 
time  set  switches  to  advance 
the  minutes  display,  This  is 
somewhat  cumbersome  and 
more  times  than  not  I 
advanced  the  tens-of-minutes 
digit  or  the  hours  digit 
because  the  switches  were  not 
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Fig.  4.  Setting  circuit  for  50252  chips. 
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Fig.  i  Capacitor  backup  for  short-term  memory  protection. 


depressed  simultaneously. 
The  solution  involves  a  third 
switch  and  two  diodes 
(lN4148s  or  similar)  and  rs 

shown  in  Fig.  4.  The  added 
switch  now  advances  only  the 
minutes  display  with  no 
worry  of  accidentally 
advancing  any  of  the  other 
displays.  This  particular  clock 
chip  has  several  desirable 
features  such  as  24  hour 
alarm,  10  minute  snooze 
alarm  and  a  built-in  tone 
generator  for  the  alarm. 
However,  it  does  have  one 
disadvantage  which  is  not 
immediately  obvious  -  it 
cannot  be  operated  in  the  24 
hour  mode  on  60  Hz  power. 
This  feature  is  a  matter  of 
individual  preference  and  was 
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FREQUENCY 
COUNTER 

Six  Digi  t  Frequency  Counters 

Now   there    is  a    third  version   of   the  six   digit 

counter!!    We    just    combined    the    CMOS    and       a  ■  m 

Schottky  technologies  to  introduce  a  completely  ■■fl  \%wJPf\ 
portable  counter!!  (Hufco  has  a  whole  line  of  ^| |||%V 
counters  starting  at  $45,95N) 

HUFCO,  P.  O.  Box  357  Dept  33,Provo,  Utah  84601  (801)  375-8566 


HAMS!  —  Got  CB-ei1  friends  or  acquaintances  who  you'd  like  to 
convert  to  Amateur  Radio?  Let  CHANNEL  5t  help  show  'em 
hovv!  NOV  ICES  I  —  Here's  elementary  electronics  and  projects 
presented  in  an  easy  to  understand  form.  OT'sf  —  Brush  up  on 
your  communications  theory*  ALLI  —  Go  a  step  or  two  beyond 
your  present  capabilities  .  .  .  Send  $2  and  get  your  CHANNE  L  51 
today.  P.P.D. 

HUFCO,  P.  O.  Box  357  Dept  33,  Provo,  Utah  84601  (801)  375-8566 
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somewhat  of  a  dis- 
appointment to  me.  I'm 
unable  to  figure  out  why  the 
chip  functions  like  this  since 
the  alarm  feature  always 
operates  in  the  24  hour  mode 
regardless  of  the  input  power 
line  frequency  (50  or  60  Hz); 
however,  the  display  will  only 
operate  in  the  24  hour  mode 
when  the  input  is  50  Hz. 

Since  many  of  the  MOS 
clock  chips  are  now  in  the  $5 
range,  uses  other  than  just  a 
timekeeper  should  be  ex- 
plored: frequency  division  for 
counters  or  synthesizers, 
portable  timers  for  sporting 
events,  etc.  It  appears  there 
are  many  possibilities  and  if 
you  have  some  ideas,  I'd  like 
to  hear  from  you.  ■ 

•     UNEQUALLED    •     VALUE 
NIATURE  SOLID  STATE 


VIDEO 
CAMERA  KIT 


A  UNIQUE  CAMERA  KIT 

FEATURING  A.  .  .100  X  100  BIT 

SELF  SCANNING  CHARGED 

COUPLED  DEVICE 


INCLUDES  THE  FOLLOWING 

UNIQUE  FEATURES 
FOUND  IN  FAR  WORE 
EXPENSIVE  CAMERAS 
If  AVAILABLE 
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*U  COMPONENTS  MOUNTED 
ON  TWO  P  ARALlE  L  3  '  *  5  * 
SINGLE  SJOED  BO AHOS  TOTAL 
WEIGHT  UNDER?  LBS 

M AY  BE  WAGED  BY  PERSON 
1MTM  SOME  TECHNICAL 
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SUPER  UNBELIEVABLE 
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MAY  BE  USED 
WITH  AMATEUR 
RADIO  FOR  VIDEO 

USED  FOR  CHARAC- 
TER RECOGNITION 
FOR  COMPUTERS 
WITH  EXTERNAL 
CIRCUITS 

MAY  BE  USED  IN 
A  VACUUM,  UN- 
DER WATER,  HIGH 
ALTITUDE,  AND 
lit  MAGNETIC 
ENVIRONMENT 
BECAUSE  THERE 
IS  NO  HIGH 
VOLTAGE  OR 
MAGNETIC 
DEFLECTION 


WE  SUPPLY  ALL 
SEMICONDUCTORS. 
BOARDS  DATASHEETS 
DIAGRAMS.  RESISTORS 
AND  CAPACITORS 


SORHY  WE  DO- NOT  FURNISH 
THE  CASE,  THE  LEWS    ,  THE 
BATTERIES  IOR  SUPPLY  I 
ADD  S3  00  POSTAGE  AND 
HANDLING.  PLUFi  56.00  FOR 
ALL  IC  SOCKETS  lOFTlQNALl 
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Stan  Horzepa  WAiLOU 
12  Stiles  Street 
Waterbury  CT  06706 


n  November,  I  attended 
the  ARRL  New  England 
Division  Convention  in  Hart- 
ford and  took  along  my 
Wilson  1402SM  two  meter 
FM  hand-held  transceiver,  I 
wore  ii  on  my  belt  and  with 
its  miniature  touchtone  pad, 
it  attracted  the  attention  of 
many  hams. 

A  number  of  hams  even 
stopped  and  asked  questions 
about     the     rig    and     some 
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wanted  to  have  a  closer  look. 
When  I  gave  them  a  closer 
look,  they  were  further 
impressed  by  the  addition  of 
a  belt  clip  on  the  back  of  the 
transceiver. 

There  was  a  lot  of  interest 
in  my  modified  Wilson;  at 
one  point,  there  were  a  half 
dozen  hams  surrounding  me 
on  the  convention  floor 
asking  questions  (I  felt  I  was 
conducting    an    unscheduled 


TT  Pad  for  the 
Wilson  HT 


-and  a  belt  clip  mod,  too 


technical  forum  1).  And,  there 
are  a  lot  of  Wilson  owners,  so 
I  thought  I'd  write  a  how-to 
article  for  these  hams  and  all 
hand-held  transceiver  owners, 
since  the  modifications  I 
made  on  my  transceiver  are 
applicable  to  most  of  the 
other  hand -held  rigs  available 

today. 

After  I  purchased  my 
Wilson,  there  were  two  things 
I  wanted  to  add  -  a  touch- 
tone  encoder  and  some  kind 
of  clip  that  would  permit  me 
to  attach  and  detach  the 
Wilson  from  my  belt  or 
pocket  quickly.  The  Wilson 
does  have  an  accessory 
leather  case  with  a  belt  notch 
permitting  it  to  be  attached 
to  your  belt;  the  problem 
with  this  is  you  must  un- 
buckle and  remove  your  belt 
each  time  you  wish  to  use  the 
transceiver  and  this  does  not 
promote  swift  communica- 
tions. Also,  I  like  to  throw 
my  Wilson  in  its  nicad  charger 
whenever  I'm  not  using  it .  . . 
but  this  isn't  easy  to  do 
because  you  must  remove  the 
leather  case  before  the  rig  will 
fit  in  the  charger.  For  these 
reasons,  I  filed  my  leather 
case  in  the  bottom  of  a  desk 
drawer  and  looked  for  a 
better  way. 

I      noticed     that     many 


Motorola  HTs  have  just  the 
kind  of  clip  that  I  was  look- 
ing for,  and  after  doing  a 
little  inquiring,  I  found  that 
the  clips  were  available  separ- 
ately from  Motorola/  I  pur- 
chased one  to  try  out  on  my 
Wilson.  To  attach  the  clip  to 
the  rig,  you  have  to  take  the 
transceiver's  plastic  case 
apart.  First,  slide  out  the 
battery  pack  and  remove  the 
four  screws  on  the  back  and 
bottom  of  the  unit.  The  front 
of  the  case  will  then  snap  off, 
hanging  by  a  couple  of  wires. 
Now,  remove  the  five  screws 
holding  the  PC  board  to  the 
back  of  the  case;  these  screws 
are  located  at  the  corners  and 
center  of  the  board  and  when 
they  are  removed,  the  back  of 
the  case  snaps  off  completely 
from  the  rest  of  the  unit. 

The  belt  clip  has  two  holes 
in  it  for  mounting  and  two 
2-56  x  Vaj  round  head 
machine  screws  will  do  the 
job.  Using  the  clip,  you  can 
make  a  template  and  be  able 
to  mark  the  spots  on  the  case 
where  you  will  have  to  drill. 
Be  sure  these  spots  are 
centered  on  the  upper  quarter 

of  the  case, 

Use  a  hand  drill  and  not 

too  much  pressure  or  you 
might  crack  the  plastic  case. 
After    the    holes    have    been 


made,  take  a  small  screw- 
driver and  jam  it  into  the  belt 
dip's  spring  In  order  to  keep 
the  spring  open.  This  permits 
the  clip  to  be  mounted 
parallel  to  the  back  of  the 
case.  Now,  mount  the  clip 
with  the  two  screws;  nuts  and 
lockwashers  are  unnecessary 
as  the  clip  itself  will  lock  the 
screws  in  place.  If  the  mount- 
ing is  done  properly,  the 
heads  of  the  screws  won't  be 
in  contact  with  the  PC  board; 
however,  if  it  makes  you  feel 
more  secure,  cover  the  screws 
with  a  piece  of  electrical  tape. 

Now  you  can  reassemble 
the  case  and  the  job  is  com- 
plete. If  you  wish,  you  can 
spray  a  couple  of  coats  of 
paint  on  the  clip  to  match  the 
color  of  your  rig  ... 
"wrought  iron  black"  did  the 
trick  with  the  Wilson. 

When  I  was  looking  for  a 
touchtone  encoder  for  my 
Wilson,  I  heard  about  the  new 
Motorola  MCI  4410  IC  for 
touchtone  application,  and  at 
the  same  time,  Data  Si 


Inc.2  began  advertising  their 
touchtone  encoder  kits  which 
implemented  the  Motorola 
chip.  For  only  $24.50  you 
get  the  chip,  PC  board,  1 
MHz  crystal,  the  keyboard  of 
your  choice  and  all  of  the 
other  necessary  components. 
I  ordered  the  small  12*digit 
keyboard  because  the  larger 
board  mounted  on  the  Wilson 
would  not  fit  in  the  nicad 
charger. 

After  receiving  the  "kit,"  a 
few  wires  remained  to  be 
soldered  and  the  keyboard 
had  to  be  mounted  on  the 
front  of  ihe  Wilson,  I  made  a 
template  by  tracing  the  key- 
board's mounting  posts  and 
pins  on  paper.  After  removing 
the  battery  pack  and  front  of 
the  case,  using  the  template,  I 
marked  the  spots  to  be 
drilled.  The  template  should 
be  positioned  as  close  as 
possible  to  the  speaker,  so 
that  when  the  keyboard  is 
mounted,  it  will  be  clear  of 
the  nicad  charger. 

After  drilling  and  filing  the 


Best  for  beginners  -  - ,  preferred  by  pro's! 

NYE  VIKING  SPEED-X 


Model  114-310-003 


$8.25 


One  of  S  models, 
ail  sure-handed , . 
smooth  operating 
. . ,  priced  from 
$6.65. 


NYE  VIKING  SUPER  SQUEEZE  KEY 

Fast,  comfortable,  easy  . . .  and  fun! 

Model  SSK-1  (shown) 

$23.95 

Model  SSK-3  <has 
sub-base  to  hold 
any  SPEED-X  Key). 

$26.95 


Whether  you're  a  "brass  pounder"  or  a  "side  swiper 
insist  on  the  sure,  smooth  feel,  and  the  long-lasting 
quality  that  is  built  into  every  NYE  VIKING  KEY, 

Prices  subject  to  change. 

Available  at  leading  dealers  around  the  world  or 
write  for  a  descriptive  catalog, 

WM.  NYE  COMPANY,  INC. 

1614  -  130th  Ave.  N.E.,  Bellevue,  WA  98005 


necessary  holes  —  four  for  the 
corner  mounting  posts  and 
two  for  the  two  rows  of  pins 
—  bring  the  wires  from  the  PC 
board  through  the  holes 
making  sure  that  the  wires  to 
be  soldered  to  the  right  row 
of  pins  are  brought  through 
the  right  hole  and  the  wires 
to  be  soldered  to  the  left  row 
are  brought  through  the  left 
hole.  Solder  the  wires  close  to 
the  plastic  base  of  the  proper 
pins  and  clip  off  the  excess 
pins;  this  will  provide  suffi- 
cient clearance  for  the  nicad 
battery  pack. 

Carefully  mount  the  key- 
board onto  the  front  of  the 
case  and  use  a  soldering  iron 
to  melt  the  mounting  posts  to 
the  inside  of  the  case.  The 
keyboard  will  be  stably 
mounted. 

Now  solder  the  ground 
wire  to  the  negative  battery 
terminal  and  the  plus  12  volt 
wire  to  the  VR3  volume/on- 
off  control.  If  you  are  using  a 
12-digii  keyboard,  there  will 
be  one  wire  left  that  is  used 


for  the  16-digit  board;  this 
wire  can  simply  be  cut  off. 

After  the  wiring  is  com- 
pleted, wrap  the  PC  board 
and  crystal  with  electrical 
tape  and  fit  it  snugly  between 
the  crystal  switch  and  front 
of  the  case.  The  board  will 
remain  in  this  position;  how- 
ever, you  may  want  to  secure 
it  with  additional  tape. 

Any  excess  wire  should  be 
pulled  up  and  taped  near  the 
speaker  so  that  the  wires 
running  parallel  to  the 
battery  pack  will  lie  flat  on 
the  case.  In  addition,  this 
parallel-running  wire  should 
be  taped  down  onto  the  case. 
Now,  reassemble  the  case, 
slide  in  the  battery  pack  and 
you'll  be  on  the  air  with  your 
belt-clipped  TTdHT." 

1  Part  Number  42-82839  JOI 
available  from  Motorola,  85 
Harristowvn  Rd,p  Glen  Rock  NJ 
07452,  (201 )  447^4000  .  .  .  $4.50 
will  cover  the  cost  of  the  clip  and 
shipping. 

2  2212  Palmyra  Rd..  Albany  GA 
31701,  {912*  435-1764. 


We're  Fighting  Inflation... 
No  Price  Rise  for  76 


FOR   FREQUENCY  STABILITY 

Depend  on  JAN  Crystals.  Our  large  stock  of  quartz 
crystal  materials  and  components  assures  Fast 
Delivery  from  us! 


CRYSTALS 


FOR 

Marine 
Radio 


CRYSTAL  SPECIALS 

Frequency  Standards 

100  KHZ  (HC  13/U) ...... - . . . . .  $4,50 

1000  KH2  (HC     6/U) ?-.  -     4.50 

Almost  all  CB  sets.  TR  or  Rec $2.50 

(CB  Synthesizer  Crystal  on  request) 

Amateur  Band  In   FT-243 . . .  ea.  $1,50 

4/S5.00 

80-Meter   ,-., .  $3.00  (160-meter  not  avail.) 

For  1st  class  mail,  add  20*  per  crystal.  For  Airmail, 
add  25'-  Send  check  or  money  order.  No  dealers, 
please. 


Div.  of  Bob  Whan  &  Son  Electronics,  Inc. 
2400  Crystal  Dr.,  Ft.  Myers,  Fla.  33901 
All  Phones:  (813)  936-2397 

Send  10c  for  new  catalog 


95 
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TUNE  IN 

THE  SPRIT 
OF  76 
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HI  :1llll|||pi!IB; 

There's  1  lot  happening  el  the 
1976  ARRL  National  Convention. 

Friday 

0800  Registration 

mm.  1^,.     »      i  _.:.-,-.- ii--  0800  Bus  Tour  to  Hewlett  Packard 

jj— fr|\  /I— 1    J  1200  Hams  Hospitality  Room 

I   Jl       i    l|  V  Iwwwf     1  '200  Exhibits 

►  ****••*•#**«*»  rv*-;*>'^  1 3®®  Bus  Tour  lo  Bureau  of  Standards 

II    fl  \/   *1£!  14^°  Microprocessors  for  Beginners 

m  It   q   Y      |0|  1400  Microprocessors  for  Advanced 

A'^7   O  *4C%  180°  General  Hospital i ly  Rooms 

17  /C    |Q  with  Entertainment 

I     va    w^f  !90Q  Microprocessor  Sharing  Session 


UiTWMAl  CMTWTHM 


0800 
0900 
0900 
0900 

1000 


10OG 

HOC 

1100 


Saturday 

0700     QCWA  Open  Breakfast 
Exhibits 
10X  forum 

Powerhne  Noise  Forum 
introduction  to  Amateur  Radio 
ARRL  Statl 
DX  Forum 

Jack  Reed,  VE3GMT  (Member   l1 
Sable  Island  DXpetfiUonl 
Ionosphere  Modification  Project 
Search  &  Rescue  Emergency 
Communications  in  N  New  Mean 
Optical  Communications  in 
the  Atmosphere 
Or  Jack  Baird  [University  Ot 
Golorao. 
Con  testers  Forum 

Lunch 

Antenna  Forum  BasacS 
Antenna  Forum  Advanced 
Advances  in  Antenna  Matching 
Jerry  Sevick  VV2NMI  iBefi  Labsi 
Amateur  Radio  lot  the  Handicap 
MARS  Combined  Seminar 

er  Optics  Comm<jn«cabon$ 
Joe  Mull«ns  (Bell  Labs  New  Jef 
FM  Forum 

Amateur  Radio  Talks  to  the  Med 
P'irtied  Circuil  Board 
Construction  &  Demonstration 
Frpe  Time 

Banquet  with  Two  Featured  $pe 
Tather  David  L  Reddy,  CE0AE 
of  Easter  island  laroe 
'Geoffrey  Bryson  (Director  o< 
Documentary  Programming  tor 
London   England) 
ARRL  forum 
Laches  Variety  Show 
Woufl  Hong  Ceremony 


1100 
1200 
T230 
1230 
1230 

1300 
1300 
1400 

1500 
1600 
1600 

1700 
1800 


210U 
2100 

2400 


Sunday 

0530     Sunrise  Service  ai  Civic  Center 

(Multi-Denommation;ili 
0700     Open  Bullet  Break(a$t 
0S00      RegiSlralion 
09U0      Exhibits 

0830      MARS, Army.  Navy.  Air  Force 
0930     Nalional  Bureau  of  Standards 

Trtne  &  Frequency  Settee 

i Time  by  Saleiittel 
0930      YLRL  Forum 
1030      FCC  Forum 
1200     Hole!  Check-Oul  Tin 
1300     Lunch  &  The  Great  Prtfe  Give-/ 

Your  family  is  going  to  love  Color 
There s  more  for  the  family  than  |usl 
baby  sitting  services  We've  planned 
things  like  family  bus  tours  to  nifty 
places  and  special  enter  la  mmenl  lor  tr 
ladies  And  the  State  of  Colorado  wou 
like  to  send  you  all  the  information 
you  need  to  hetp  make  this  summers 
vacation  the  best  you  ve  ever  had 
Just  wn re    Vacation     c  o  State  House 
f>.  Coiu*at: 

And  there  s  more. 

■  Convention  Stations  HF 'VHF  via  N< 

■  FCC  exams  for  ail  classes  of  license 
Friday  afternoon  and  Saturday  mormr 
(Contact  Denver  Field  Office  for 
reservations   First  come  first  served) 

■  2  Meter  Talk- in    via  146  34/94 

■  Oscar  demonstration  by  AMSAT 

■  Propagation  and  tracking  report  on 
balloon  suspended  repeater 

■  And  even  more  technical  and  opera 
sessions  are  being  scheduled  right  nc 

Come  to  Cenlenntal  Colorado. 
There  ■  mora  happening  for  you 
and  your  family  than  at  any  othai 
Amateur  Radio  convention. 

Send  for  your  application  now! 
Write  to:  ARRL  National  Conventu 
c/o  Slats  Council  2450  South  Qui 
Denver  Colorado  802 1 9 


ECONOMY  KITS 


TVT-M  w/2k  memory  available . 

Screen  Read  (TVT-11  plug-in) .•*■..>♦,♦ , 

Manual  Cursor  (TVT-II  piug-inl    . . 

Cassette-computer  interface  dual  recorder    

Pocket  Data  Terminal  (16-tone  generator)    .  .  , , , 

Clock-calendar,  6-d*git  (CT7QQ1)  w/pwr.  supply  ...... 

Electronic  fuse  (1  Ous) 

4k  Memory  (2102,  500ns)  com  pat,  w/ALTAlR,  IMSAI 


$114,75 
..11 .65 

-        -        1       *7,    mj\j 

. .  28.50 
,  .  39.75 
..38.75 
.  .  35.50 
,  .  75.00 


■.         -        *      .      . 


Boards  available  for  all  above  kits  (2-sided  &  plated  thru);  cases  and 
pwr.  supplies  not  included  except  as  noted. 

Ooppler  Motion  Detector  System  (ultra-sonic)  assembled  (no  case), 
w/walk-test  light  &  relay , 18.75 


MEMORY 


C1702A,  EPROM,  static  (256x8)   .-..♦.>>.■,  $7.50 

2102,  1  k  RAM,  static  (500ns) .  * . 1 .95 

2103,  1  xl  1 024  static  RAM , 1.50 

1 103t  1  k  RAM  (dynamic) .  ♦  ,99 


SPECIAL  PURPOSE  ICs 


8008,  8-bit  CPU    .  . $1 7.50 

8038  VCO  fit  Wave  Generator 3.75 

AYS^IOOS  MTNS  TTY  RX  chip   , , 3.95 

AY50  010  MTNS  TTYTX  chip   ., .  . 3,95 

251 3  ASCI  I  Character  Generator   ......... 9.50 

COM  2502,  UART i ,..  .,■-.. . 7,95 

MM5330  4Vz  digit  DVM  chip  . 10.50      \AflQp 


TRANSFORMERS 

Sealed,  FIL;PRI:  108-1 32  V  (TAPS);  SEC:  2EA-&3V, 
MINI;  PRI:  115V;  SEC:  8V,  2A  (9oz,  1ftx2") 

CONNECTORS  &  MISC. 

30  Contact,  1 5  position  peb  edge  connector 

20  Contact,  10  position  pcb  edge  connector  .... 

24-Pin  (3/8J*  male)  1  row  on  nylon  carrier,  .1  56" 

Ceramic  Xtal  Socket,  %**  spacing    , . 

EECO  i*1752  Thumbwheel  Switch,  10  po$,  BCD  1-2-4-8 

w/diode  compliment »>-.*.- 

Flex-Key  Calculator  Keyboard,  4  function  &  "K" 

Banana-Jack  5-way  binding  post  ...>..,. 

Mini  Rotary  Switch,  1  pole,  8  position,  W*  dia.    . 

6  Position  Dip  Switch , 

Mini  Toggle  Switch,  SPDT 

American  STI-3,  toggle  sw,  SPDT  spring-to-ctr-off 
Self-Grip,  mini  test  prod  ................... 

Molex  solder-con  pins  ■  . . 

Laser,  200V(  4A  (TO-18) . 

Laser  Drode,  4W,  25A  (I  Rl    

MCR1 07^4;  4A,  200V  SCR 

Thy  rector,  120V,  ,5A  (transient  protection) 

MJE1100  PWR  Darlington    , 

.22  MFD,  mylar  dip,  100V    >. 

.01  MFD,  molded  mylar,  400V 

.0022  MFD,  ceramic,  2kv 

lA"  O.D.  Ferrite  Beads 

Elapsed  Time  Indicator  (0-3000  HR)  5V      ..... 
Epoxy  Glass  PCB,  4x4%x1/16";  10  groups  of  24,  OIL 

plated  thru,  .1  25'*:  cross  connect  pattern,  one  side  , 


$3.50 
.  1.25 


.50 
.T5 
.15 


.  ... 


1  75 

.   .    i  *   *   Z.  JD 

95 
1 .95 

1  25 

« ■  *  #-  -.   -  -    i3U 

1000/7.25 

.  .75 
7.50 
.  .75 

.  .75 
1.15 
.  .20 
.  .15 
.  .15 
.  .05 
1.85 
062"  holes, 
20 


■       ■<      * 
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CT-7001  Clock  Calendar  chip 

XR205  Waveform  Generator 

XR210  FSK  MOO/DEMOD    

XR2240  Programmable  Timer    .,.,«.. 

NE526  Voltage  Comparator 

LM3909N  LED  Flasher/Oscillator    

MC1 468  Dual  Tracking  Regulator 

MC1 558  Dual  741  Ceramic , 35 

709  Hi-Performance  OP-AMP  . , 35 

7491 ,  7492 55 


5.95 
6.95 
4.50 
4.20 
99 
.  .99 
1.50 


Ribbon  Cable:  22GA  -  3tf/cond.ft:  25GA  -  2rf/cond.ft 
(10,  20,  30cond.) 

13  Twisted  Pair  ^25GA  Ribbon  Cable    .  .  ,  , 

Wire-Wrap  Wire,  Blue  Kyriar,  30GA    .  * . . 
RG  1 79  Coax  {75  Ohm) 


V      V      V 


t    *   *    *■ 


.  4H/2.00 

.  1  ft/  .03 
.  1  ft/  .04 


SPECIAL  OFFER 


DISPLAY 


"PANAPLEX"  .3",  12  digit  gas  discharge  .  . 
"FELIX",  .4",  3ft  digit  reflective  liquid  xtal 
"  NIXIE'  '^8-58535*1,.  5"  high.,  .  .. 

J  U  f  1  DO   n°U   LCU    .   ....*.  ......   ...   .  »  -   •   ■ 


$4.95 

.....  6.50 

95 

...  6/1.00 


MAKING  WAY  FOR  MEW  ITEMS  IN  OUR  NEXT  CATALOG  (i#8h 
ALL  ITEMS  IN  CAT.  #7,  EXCEPT  FOR  THOSE  IN  THIS  AD, 
ARE  OFFERED  AT  10%  OFF,  UNTIL  EXISTING  STOCK  IS 
EXHAUSTED. 

Please  include  enough  funds  for  postage  and  insurance;  excess  will 
be  promptly  refunded.  We  will  ship  by  AIR  PARCEL  POST  or  best 
method  unless  otherwise  requested.  We  can  ship  only  prepaid  or 
C.O.D.  (money  orders  will  expedite  processing). 


\\j 

hTy 

■  i      ■ 

1.^11^.                          _^^H                        ^^fc               1 

1         ■                      ■ 

IBfi.l 

lu 

138  N.  81st  Street,  Mesa,  Arizona  85207 
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THEN- 


1 


8 


10 


Total  solid  state,  including  amplifier 


Instant  band  change.  No  tune-up. 


Covers  all  ham  frequencies,  3.5  -  30  MHz. 


Power  input,  all  bands,  watts. 


Sensitivity  (10  dB  S  +  N/N),  micro-volts. 


Stability.  Max  change  for  1°F,  Hz. 


Selectivity,  i-f  shape  factor,  6/60  dB. 


Direct  frequency  readout  to  1  kHz, 


Pulsed  crystal  calibrator,  kHz. 


Built-in  air  loaded  loudspeaker. 


Yes 


Yes 


Yes 


200 


0.3 


15 


1.8 


Yes 


25 


Yes 


11 


150  Hz  CW  filter  option,  $25. 


Yes 


12 


Incremental  (offset)  tuning. 


Yes 


13 


14 


WWV  at  both  10  and  15  MHz. 


Separate  receiving  capability. 


Yes 


Yes 


15 


Automatic  sideband  selection,  reversible. 


Yes 


16 


17 


Full  break-in  CW. 


Keying  rise/decay  time,  millisec. 


Yes 


2.5 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32. 


Sidetone  level  and  pitch  adjustable. 


Pre-selectable  Automatic  Level  Control. 


Unwanted  sideband  suppression,  min.  dB. 


Carrier  suppression,  min.  dB. 


ntermodulation  distortion,  min  dB. 


Harmonic  radiation,  min  dB. 


Built-in  SWR  bridge. 


Provisions  for  driving  all  linears. 


LED  indicators  for  Offset  and  ALC. 


Ten  meter  crystals  for  28.0-29.0  MHz  supplied 


Basic  12-14  volt  DC  operation. 


Five  year  pro-rata  warranty  on  final  transistors. 


Plug-in  circuit  boards. 


Price,  TRITON  IV,  less  power  supply. 


Price,  power  supply  Model  252G. 


"160  meter  adapter  available. 


Yes 


Yes 


60 


60 


30 


45 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Owner's  Manual  available  for  $3.00  postpaid 


$699 
$  99 


For  more  information  about 
the  new  TRITON,  as  well  as 
the  full  line  of  accessories 
that  will  be  available  soon, 
see  your  dealer  or  write. 

irar 

TEIM-TEC 

INCORPORATED 

StVlERVrLLE,  TENNESSEE  37062 

EXPORT:  5715  LINCOLN  AVE 

CHICAGO.  iLLINOtS,  60646 


CW1NCE 
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THREE  YEARS  OF  73 ONLY  S17J6  (while  they  last) 

57//ee    73   msta   5Mk  a  year  on    the  newsstands,   the  above  offer  is 
downright   ridiculous.    Obviously  someone  around  the   73  HQ  screwed  up 
when  they  came  up  with   this  beaut.  At  that  price  not  even  the  postage 
involved  will  be  covered  P  P .  how  do  we  get  into  these  things?  Please  pass  this 
up  and  wait  until  next  month  when  a  much  more  reasonable  subscription 
price  will  be  announced  .  .  .  possibly  more  like  $25  for  three  years,  which 
would  make  a  lot  more  sense 

Just  because  73  is  the  biggest .  ,  ,  has  the  most  articles  .  .  ,  the  most  ads 
so  you  can  keep  up  with  what  is  new  and  what  is  being  offered  on  special 
prices  ,  .  .  the  most  catalogs  .  .  .  is  no  reason  to  panic  and  buy  a  subscription. 
Just  because  any  prudent  person  would  send  in  a  subscription  at  this  price 
immediately  is  no  good  reason  for  you  to  move  off  dead  center 

Think  tow  much  better  you  will  feel  if  you  wait  a  month  and  buy  your 
subscription  for  $19  for  one  year.  No  one  likes  to  take  advantage  or  feel  like 
i  freeloader  .  .  .  right? 


*  * 


*  * +i  *  + 


liHiiiiiiiirin  hi  iiiiiiiiriiiiiriii iimihimiimi  nil 

THREE  YEARS  OF  73  MAGAZINE $17 J6I  WOW! 

Name  Call 


III  I  1 1 1 1 


Address 


City 


State 


□  New  Sub 
□$17.76  Enclosed 

Card  Number 


□  Start  with  July  Issue 

□  Renewal  or  Extension 


□Bank  America  rd 

□  Master  Charge      □  Bill  Me 


Signature 


BUY  CENTENNIAL  BUY  -  73  MAGAZINE  -  PETERBOROUGH  NH  03458 

7-76 


HAM 

DIES 

OF 

BURST 

BLADDER 


Word  has  just  reached  the  73  offices  of  the 
recent  departure  for  that  greet  OXpedition  in 
the  sky  of  a  very  avid  73  reader.  Upon 
irwesiigation  it  was  ascertained  that  said  ex-ham 
had,  shortly  before  his  demise,  received  delivery 
oi  a  bundle  of  back  Issues  of  73.  Apparently 
these  so  captured  his  attention  that  other 
functions  were  totally  forgotten. 

BE  WARNED,  Beck  issues  of  73  should  be 
taken  in  moderation.  Even  though  they  arrive 
in  bundles  of  twenty,  no  more  than  two  should 
be  read  at  any  one  sitting, 

Back  issues  are  available  in  three  different 
assortments  —  vintage,  midyears  and  recent.  These  are  packed  by 
the  mentally  handicapped  (73  is  an  equal  opportunity  employer),  so 
no  specific  issues  can  be  requested  <  .  .  you  take  what  you  get  .  .  * 
the  only  guarantee  is  that  all  will  be  different  and  some  will  be 
musty,  particularly  the  VINTAGE  BEAUTIES. 

The  supply  of  these  FANTASTIC  GEMS  Is  very  limited  so  run 
do  not  walk  to  your  checkbook  and  flip  the  $3.00  per  bundle  to  us 
right  now. 

20  Back  Issues  of  73  .. , .  .  ,  S800 


BRAND  NEW!  DICTIONARY 

This  new  microcomputer  dictionary  fills  the  urgent  need  for  all 
computer  people,  engineers,  scientists,  industrialists,  communica- 
tions people  —  as  professionals,  amateurs,  teachers,  or  students—  to 
become  quickly  acquainted  with  the  terminology  and  nomenclature 
of  a  new  revolution  in  computer  control  capabilities  in  areas  that 
pervade  most  of  man's  daily  activities. 

Over  5000  definitions  and  explanations  of  terms  and  concepts 
(704  pages)  relating  to  microprocessors,  microcomputer  and 
microcontrollers.  There  are  also  separate  appendices  on:  program- 
mable calculators;  math  and  statistics  defini- 
tions; flowchart  symbols  and  techniques; 
binary  number  systems  and  switching 
theory;  symbol  charts  and  tables;  summaries 
of  BASIC  FORTRAN  and  APL.  In  addition 
there  is  a  comprehensive  electronics/ 
computer  abbreviations  and  acronyms 
section, 

DICTIONARY $15.95 


MICROCOMPUTER 


Dictionary  &Guide 


4TO 


>& 


Hundreds  of  new  listings  .  .  ,  listed  hy  both  location  and  frequency 
.  _  .  dual  listing,  invaluable  for  your  car  .  .  .  find  those  repeaters  as 
you  travel.  This  is  the  ONLY  complete  list  of  repeaters  being 
published.  Almost  3000  repeaters  listed  in  this  issue  .  .  .  repeaters 
from  all  over  the  entire  world. 
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only  SI  .95 


BIGGEST 

BARGAIN 

YET 

Tib'l  ntw  1001  ckcuitt  it dwell 
»ta»*  far  QtVv   S0  &6  ppd    Th*  n*M 

nm*  you  warn  n  ctrcun  ft*  jutr 
•tsaut  myth  I  fib  fni  your  h  15,311  ami 
fhfit  yau  didn't  i*nd  fa*  tnin  book 
ihe  flrtt  time  von  read  ab-om  It. 
You'd  b*tt*f  o*d##  The  bo-ok  nyhi 
•May,  tMfor*  ih«y  rvn  out, 
1001  Electronic    Circuiti  .       SSJS 


The  ONL  Y  Complete 
License  Study  Guides 


-      NOVICE 

iliii 


$4.95 


Startling 
Learning 
Breakthrough 


AMATEUR  RAM 
GENERAL 

CLASS 
UCENSE 
STUDY 
GUIDE 


GENERAL 
$5,95 


ADVANCED 
$3.95 


AMATEUR 

RADIO 

ADVANCED 

CLASS 

LICENSE 

STUDY 

GUIDE 


EXTRA 

CLASS 
$4,95 

FCC  exams  got  you  scared? 
Frustrated  by  theory  fundamentals? 
There's  no  need  to  worry.  73's  four 
License  Study  Guides  will  help  you 
breeze  through  any  of  the  four  tough 
exams1  They  are  the  ONLY  guides  which 
cover  ALL  the  mater LaJ  you  will  have  to 
know.  Many  amateurs  find  chat  one 
quick  reading  through  our  guides  is 
enough  to  get  them  through  with  no 
sweat. 


f 
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NOVICE  THEORY  TAPES 
Setot  4  Tapes  only  SI 3  95 
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SOLLO  STATE 
PROJECTS 

M 

Mfrf*     I  ham     fifl    project*     of 
miewt      tQ      #iiYon»      in     aloe 
Tronic!     Th*   d#vic»t  'i 09*  l*qm 
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?M  FM  HANDBOOK 

$5,96 

CortlJlim    ■Irnavt   tve'y    con 
ceivibi*    crcurt    tlul    mrf^il    be 
n**d#<}   For   u$e   with  «  f*p*at«f 
Alt    trtcuill  CHplaifiori  <n   Oelsit 
All    *«o««ti    comill     from    1h< 
Op*f*tO'  IO  lh*  »nl*nnj|. 


VHP  PROJECTS  FOR 
AMATEUR  AND 
EXPERIMtNTER 

A  muil  1«  the  VHF  op 
Op#rmriQ  ch^pivi  on  operating 
pracfiCtt  and  gerimg  ttarttd  in 
VHF  bolh  AM  *rid  FM. 
folia  wed  hvr  &S  C  h*pte«  o« 
building  umful  ml  equip menl. 
modlilyinf  11 tiling  end   lu^plui 

m"  S4.95 
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LATEST  RELEASES  from 73  publications 


DIGITAL  CONTROL 
Of  HEPf ATfHS 

Het#'t  4  bepdk  lor  lh« 
F**r'  *ho  ennrn  14  dMifi 
ind  build  i  d>f  tjl  iipfcin' 
font'oi  lytlem  Canrainji 
MCOflirH  on  rtp**1r'\  UiKC 
logic  lunC(«orti  lt>g< 
d'Cuii  detign,  foot  for 
vytfertv,  lupporl  ctrcuih 
mobile  •  ni  I  ,■  M  4  t  io  fll 
louchlooe.  plui  i  ipeciel 
ttCliDP  an  4  "minn'" 
repeiter  control  vyittni 

$5.00 


SSTV 
HANDBOOK 


RFand  DIGITAL 

TEST  EQUIPMENT 

YOU  CAN  BUILD 

RF  tja^u,  function, 

square     A4¥i     gene? 

ator^    vjrtabl«    (engih 

pulse     genrrjtan      - 

100    kH/    mafktyr    i4 
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couniers,  sey«ral  counlers,  (irpSLiilet.  micro 

Wiivemeier,  L-Tc    252  page i.  S5.95 
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PRACTICAL 
TEST 

INSTRUMENTS 
YOU  CAN  BUILD 

3?     simple      tett 
■mtrufnentt    you    un 

mjke      covets  VOrVK        ^ 

VTVMi,      stmico"        t=r' 

duciot     Tesling    units 

dip      meters,      wait 

mtierf,   and  jult  atxiut  anyinmq 

mirjht    r>eed   jround   the  test   lah 

shaik   $A  95 
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This  excellent  book 
tells  all  about  it,  from 
its  history  and  basics  la 
the  present  state-of- 
the-art  techniques.  Con- 
tains  chapters  on 
circuits,  monitors, 
cameras,  color  SSTV, 
test  equipment  and 
much  more. 
Hardbound  $7, 
Sot  (bound  $5. 
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NEW  CODE  SYSTEM 


FOUR  SPEEDS  AVAILABLE 


5  WPM  This  is  the  begin- 
ning tape  for  people  who  do 
not  know  the  code  at  all.  It 
takes  them  through  the  26 
letters,  10  numbers  and  nec- 
essary punctuation,  complete 
with  practice  every  step  ot  the 
way  using  the  newest  blitz 
teaching  techniques..  It  is 
almost  miraculous!  In  one 
hour  many  people  —  including 
kids  of  ten  —  are  able  to 
master  the  code.  The  ease  of 
learning  gives  confidence  to 
beginners  who  mighi  other- 
wise drop  out. 


6  WPM  This  is  the  practice 
tape  for  the  Novice  and  Tech 
nicran  licenses.  It  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
(no  other  tape  we've  heard 
uses  these  standards,  so  many 
people  flunk  the  code  when 
they  are  suddenly  —  under 
pressure  —  faced  with  charac- 
ters sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape 
if  not  memorizebie,  unlike  the 
zany  6  wpm  tape,  since  the 
code  groups  are  entirely  ran- 
dom characters  sent  in  groups 
of  five.  Practice  this  one  dur- 
ing   lunch,    while    in    the    car. 


anywhere  and  you'll  be  more 
than  prepared  for  the  easy 
FCC  exam. 

14  WPM  Code  groups 
again,  at  a  brisk  14  per  so  you 
win  be  at  ease  when  you  sit 
down  in  front  of  the  steely 
eyed  government  inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per.  You 
need  this  extra  margin  to  over- 
come the  panic  which  Is  unj 
versa  I  in  the  test  situations. 
When  you've  spent  your 
money  and  time  to  take  the 
test  you'll  thank  heavens  you 
had  this  back  breaking  tape. 


21  WPM  Code  is  what  gets 
you  when  you  go  for  the 
Extra     Class    license.    It    is    so 

embarrassing  to  panic  out  )ust 
because  you  didn't  prepare 
yourself  with  this  tape. 
Though  this  is  only  one  word 
faster,  the  code  groups  are  so 
difficult  that  you'll  almost  fatt 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  can't  believe  how 
easy  20  per  really  is  with  this 
fantastic  one  hour  tape.  No 
one  who  can  copy  these  tapes 
can  possibly  fail  the  FCC  test. 
Remove  all  fear  of  the  code 
forever  with  these  tapes. 


ONLY  S3. 95!  73  is  in  the  publishing  business,  not  tapes,  so  these  are  priced  much  tower  than  anyone  else  could  sell 
them.  Have  you  ever  seen  one  hour  cassettes  for  under  $6?    For  Ist  class  mail  add  25tf  per  tape  ordered. 


Hot  off  the  press,  the  NEW  VHF  Antenna  Handbook  details  the  theory, 
design  and  construction  of  hundreds  of  different  VHF  and  UHF  antennas.  .  . 
antennas  for  FMr  for  DXing,  for  repeaters,  for  mobiles,  for  emergencies,  for 
contests,  quickies,  mammoth  arrays  .  ,  ,  EVERYTHING  IS  RIGHT  HERE! 

A  practical  book  written  for  the  average  amateur  who  takes  joy  in  building, 
not  full  of  complex  formulas  for  the  design  engineer.  Packed  with  fabulous 
antenna  projects  you  can  build. 

This  quality  reference  book  would  normally  sell  for  as  much  as  $5  or  $6, 
but  the  publishers  have  agreed  to  keep  the  price  at  an  inflation  fighting  price 
of  $2+95.  Send  cash,  check  or  money  order  ...  or  give  your  Master  Charge  or 
BankAmericard  number  .  .  .  ORDER  TODAY! 

Dealer  inquiries  invited 


ONLY. 50C 
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SPREAD    THE   WOflDI    Ord«'   vpuii   TODAV! 
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BE  PROUD  OF  AMERICA! 


ONLY  SB  for  250,  S10  for  500,  SI 5  for  1 ,000,  and  $20  for  2,000. 

How  can  73  make  such  beautiful  cards,  printed  on  the  best 
coated  stock,  available  for  about  half  the  regular  cost?  Our 
business  is  73  Magazine  and  QSLs  just  help  keep  things  going 
during  slack  days  of  the  month.  We  do  this  at  cost  just  to  keep 
busy  —  you  get  the  benefit.  How  many  shacks  have  your  QSL 
card  proudly  on  display? 

The  world  and  satellite  are  printed  in  blue,  your  name, 
address  and  call  are  in  black.  The  QSO  information  is  a  standard 
form  on  the  back. 

DOMESTIC  ORDERS  ONLY 


Be  the  first  in  your  area  with  a  special  BICENTENNIAL  QSL  card. 

These  cards  are  gorgeous  —  red,  white  end  blue  (you  were 
expecting  fuscia  and  mauve?).  And  they  are  100%  custom  made  .  .  , 
with  the  exception  of  the  bicentennial  design  and  contact  report 
form  on  the  back  r  .  you  can  have  your  own  call  letters  (unless 
you'd  rather  be  AC2NSD/1    for  a  year  (which  is  no  bargain,  believe 

it). 

You  also  get  your  own  name  and  address  on  the  card  (unless  you 
happen  to  be  another  Wayne  Green,  which  happens}. 

These  cards  are  ganged  up  into  targe  batches  and  run  off  the  73 
presses  in  between  other  work,  so  you  don't  gat  overnight  delivery, 
but  you  do  end  up  with  a  fantastic  QSL  at  a  ridiculously  low  price 
(and  there  are  a  lot  of  fans  for  that  sort  of  service  these  days). 

Suggestion:  order  today,  right  now,  not  later,  not  next  week. 
Send  cash,  check,  money  order,  IRCs,  Master  Charge  or  Bank- 
Americard  numbers       .  send  something  negotiable. 

DOMESTIC  ORDERS  ONLY 
A  flow  4  weeks  for  delivery. 
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RTTY  HANDBOOK 


A  comprehensive  book  cover- 
ing all  areas  of  radio  teletype, 
from  getting  started  with  the 
basic  principles,  what  equipment 
to  procure  and  how  to  make  it 
work. 
RTTY  Hdbk $5.95 


73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS 

by  Edward  M.  Noll  W3FQJ 

Describes  73  different  antennas  for  amateurs.  Each  design  is  the 
result  of  the  author's  own  experiments:  each  has  actually  been  built 
and  air  tested.  Includes  appendices  covering  the  construction  of 
noise  bridges  and  antenna  tine  tuners,  as  well  as  methods  for 
measuring  resonant  frequency,  velocity  factor,  and  standing- wave 
ratios,  1  60  pages. 

Just  $4.95 

73  DIPOLE  AND  LONG-WIRE  ANTENNAS 

by  Edward  M.  Noll  W3FQJ 

This  is  the  first  collection  of  virtually  every  type  of  wire  antenna 
used  by  amateurs.  Includes  dimensions,  configurations,  and  detailed 
construction  data  for  73  different  antenna  types.  Appendices 
describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on 
measuring   resonant  frequency,  velocity  factor,  and  swr.  1  60  pages. 

Just  $4.95 
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COMPUTER  PROGRAMMING 
HANDBOOK 

,  .  ,  Peter  Stark  K20AW 

A  complete  guide  to  computer  programming 
and  data  processing.  Includes  many  worked  out 
examples  and  history  of  computers.  $8.95 


WHAT  TO  DO 

AFTER  YOU  HW 

RETURN 


P.CC.'s  Finf  Bookof 
Computer  Gomei 


48 


What  To  Do  After  You  Hit  Return 

PCC's    first    book    of    computer    games    .  .  . 
different  computer  games  you  can  play  in  Basic  .  .  . 
programs,  descriptions,  muchly  illustrated.  Lunar  land 
ing,  Hammurabi,  King.    Civil    2,    Qubic    5r    Taxman, 
Star  trek,  Crash,  Market  .  ,  .  etc. 
WHAT  TO  DO $6.95  pp. 


MY  COMPUTER  LIKES  ME 
P . .  when  I  speak  Basic 

, .  .Atbrecht 

An  introduction  to  Basic  .  .  . 
simple  enough  for  your  kids,  If  you 
want  to  teach  Basic  to  anyone 
quickly,  this  booklet  is  the  way  to 

go, 

MY  COMPUTER    S2.00  pp. 


wy 
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UKES 
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IC  OP  AMP  COOKBOOK 

by  Walter  G.  Jung.  Covers  not  only  the  basic 
theory  of  th€  IC  op  amp  in  great  detail,  but  also 
includes  aver  250  practical  circuit  applications, 
liberally  illustrated.  Organized  into  three  basic 
parts:  introduction  to  the  IC  op  amp  and  general 
considerations,  practical  circuit  applications,  and 
appendices  of  manufacturers*  reference  materia". 
592  pages;  5>S  x  UK;  soft  bound.  $12.95 

TTL  COOKBOOK 

by  Donald  Lancaster,  Explains  what  TTL  is*  how  it 
works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display 
system,  events  counter,  electronic  stopwatch, 
dig nal  voltmeter,  and  a  digital  tachometer,  336 
pages;  5ft  x  BY?;  softbound.  $8.95 

RTL  COOKBOOK 

by  Don  Lancaster.  Explains  the  how  and  why  of 
RTL  (Resistor-Transistor  Logic)  and  gives  design 
information  that  can  be  put  to  practical  use.  Gives 
a  multitude  of  digital  applications  ranging  from  the 
basic  switch  to  the  sophisticated  counter.  240 
pages;  5%  *  8J4;  soft  bound. 


BASIC  .  .  ■  by  Bob  Albrecht,  etc. 

Self-teaching  guide  to  the  com- 
puter language  you  will  need  to 
know  for  use  with  your  microcom- 
puter. 324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  pro- 
gramming. 

.«••.,  +  ,  S3. 95  pp. 


BASIC 


*       TV       - 


r 


■a.  ^^_-a 


TO  ORDER,  CHECK  DESIRED  ITEMS  FROM  THE  FOLLOWING  LIST: 


E  Back  Issues  *B,00) 
Q  Recent 
D  Midyears 
O  Vintage 
O  Novice  Theory  Tapes  (13.95) 
D  Code  Tapes 

G  5  WPM  (3.95) 
D  6  WPM  (3.95) 
Ui4  WPM  (3.951 
C  21  WPM  (3.95} 
E  Bumper  Stickers  (.50) 
°QSU 

□Style  W 
D  Style  X 

250  (600) 
O    500  (10.00) 
OlOOO  (15.00) 
□  2000  (20.00) 


Name, 


Q  Bicentennial 

D250  (7.50) 

0  500(12.50 

OlOOO  120.00) 
D  Microcomputer  Dictionary  (15,95) 

Repeater  Atlas  (1.95) 
O Novice  Study  Guide  (4.95) 
°  General  Study  Guide  (5,95) 
Q  Advanced  Study  Guide  (3.95) 
□extra  Class  Study  Guide  (4,95) 

□  1001  Circuits  (9,95) 
□Solid  State  Projects  (4.00) 

□  VHP  Projects  (4.95) 
^2M  FM  Handbook  (5,95) 

-RF  and  Digital  Test  Equip  (5.95) 
C  poetical  Test  instruments  (4.95) 
1  Digital  Control  of  Repeaters  (5.00) 


Call 


DSSTV  Handbook 

D  Softbound  (5.00} 

D  Hardbound  (7.00) 
QVHF  Antenna  Handbook  (2.95) 
DRTTY  Handbook  (5.95) 

0  73  Vertical  Beam  Antennas  (4,95) 
n73  Dipoie  Antennas  (4.95) 

Q  73  Bmders  (6.00) 

1  '  Computer  Programming  (8-95) 
□  What  To  Do  (6.95) 

H  Mv  Computer  Likes  Me  (2.001 

Q  Basic  (3.95) 

D  |C  Op  Amp  Cookbook  (1 2,95) 

DTTL  Cookbook  (B.95) 

0  RTL  Cookbook  (5.50) 


Address, 
City 


D  Cash 
□  Check 


D  Master  charge 
D  BankAmericard 


Awards  to  be  listed  (W  and  X  GSLs  only  |. 
Bicentennial  Call  (Bicentennial  QSLs) 


.State 


Zip. 


Mastercharge  # 

BankAmericard  - 

Expiration  date 


Mart  to:  73  MAGAZINE,    Peterborough,  New  Hampshire  03458 


Signature 


7  76 


Coupon  expires  in  60  days. 
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The  Atlas  transceiver  fits 

anything  that  moves! 


I 


At  7  pounds,  and 
9V2"x  9V2"x  3%*' 
the  Atlas  21  Ox  or  215x 
is  less  than  half  the  size 
and  weight  of  other  hf 
transceivers.  Whether  for  an 
automobile,  bicycle  or  sailboat 
it's  the  perfect  mobile  or 
portable  radio. 


Not  only  is  it  easy  to  install  and 
operate,  but  with  200  watts  of 
power,  and  super  selectivity 
you  have  all  the  talk  power  and 
signal  clarity  you  need  to  work 
mobile  across  the  country,  or 
around  the  world. 
Stacey  Smith.  WA20I0.  shown 
above,  operates  mobile  from  her 
bicycle  with  just  her  Atlas 
transceiver,  a  12  volt  portable 
power  pack,  and  Mobile  an- 
tenna. With  this  basic  mobile  set-up,  Stacey  has  had  many 
enjoyable  QSO's  on  20  and  75  meters  while  riding  her  bicy- 
cle, (Our  congratulations  to  Stacey  for  her  ingenuity  inset- 
ting up  this  unusual  mobile  in- 
stallation, and  for  getting  her 
advanced  class  license  five 
years  ago  at  age  12.] 
Bob  LengyeL  WB6KDS.  worked 
stations  all  over  the  world  with 
an  Atlas  210x  transceiver  in- 
stalled in  his  sailboat  while 
crossing  the  Atlantic  single- 
handed.  Bob's  faith  in  the  Atlas 
transceiver  to  maintain  vital  communications  with  the  rest 
of  the  world  is  a  real  compliment  to  the  dependability  of 
Atlas  equipment.  During  this  month  of  June.  Bob  will  be 

sailing  from  Portsmith,  England, 
to  Newport.  RI.  in  the  single- 
handed  Transatlantic  race, 
again  depending  on  his  Atlas 
transceiver  for  communications. 
Dan  Lepinski.  WA7JUX ,  from 
Phoenix  has  just  put  40,000 
miles  on  his  motorcycle,  making 
hundreds  of  QSOTs  during  his 
travels. 


Whether  you're  going  mobile  or  portable  this  summer,  we 
invite  your  inspection  of  the  Atlas  2i0x  or  215x.  It  fits  any- 
thing that  moves,  from  a  bicycle  to  a  Mack  truck. 
FEATURES: 

5  Band  coverage:  210x  covers  10-80  meters,  while  the  215x 
covers  15-160  meters. 
Power:  200  watts  P,E.P. 
Complete  solid  state  design. 

Plug-in  modular  construction  makes  all  sections  readily 
accessible  for  ease  of  servicing. 

Total  broadbanding  eliminates  transmitter  tuning  or  load- 
ing controls* 

Super    selectivity.    With    our    exclusive    8    pole    lad- 
der filter  the  Atlas  210x 
and  215x  provides  unpre- 
cedented skirt  selectivity 
and  ultimate  rejection, 

210xor215x $649, 

With  noise  blanker 

installed,  $689. 

ACCESSORIES 

AC  Console  110/2Z0V.  . , 

Portable  AC  Supply  1 10/220V 

Plug-in  Mobile  Kit 

lOx  Osc.  less  crystals $  55, 

For  complete  details  see  your  Atlas  dealer,  or  drop  us  a 
card  and  well  mail  you  a  brochure  with  dealer  list. 
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Ask  the  ham  who  owns  on**! 

417  Via  Dei  Monte  •  Oceanside,  CA  92054  •  Phone  (714)  433-1 983 
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FACTORY  DIRECT  ONLY" 


WILSON  "WE-224"  MOBILE 

14mVV\\A/\Nv4 

SUMMER  SPECIAL 


$ 


199 


95 


*«  - 
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Wilson 


1. 
2, 
3 

s. 

6. 

7, 

8. 

9. 
10, 
11, 
12. 
13. 
14. 
15. 
t6. 
17. 
IB. 
19. 
20, 
2V 
22 
23 
24. 
25, 


90 

Day 

Warranty 


10  Day 

Money  Bade 

Guarantee 


FEATURES 

24  Channel  Operation 
On*  priority  Channel 
Selectable  1  of  10  Watt*  Out 

10.7  Monolithic  Filter  Intuited 

455  KHi  Ceramic  Filt*r 

.3  Microvolt  Sensitivity  for  20  dB  Quieting 

Numerical  Read -out  on  each  Char  no  I 

Built-in  Adjustable  "Tone  Burn"  Generator 

Front  Panel  "Tone  Bunt**  Control 

Accopis  Widon  1402  &  1405SM  Xteli 

Individual  Trim  mar  Capacitors  for  both  TX/RX 

Mosfet  Front  End 

Helical  Resonator 

High  VSYUfl  Protection  Circuit 

Re  versa  Polarity  Protection  Circuit 

NBFM  ■  IS  KHz  Channel  Separation 

Built-in  Speaker 

External  Speaker  Jack 

Dynamic  Microphone  Included 

Mobile  Mounting  Bracket  Included 

Quick  Disconnect  Power  Cable 

Frequency  Range  144-148  MrU 

•fcVUr  k  2H"H  *  BW'U 

Weight:  SH  lbs- 

Power  Requirements: 

Source:  13.5  VDC  ±  10% 

Receive:  .45 A 

Transmit:  2,6 A  MOW)    .7 A  J1VVI 


SPECIAL  INCLUDES: 

A.  Wl  LSON   *WE-224" 

B.  MOBILE  MIKE 

C.  MOUNTING  BRACKET 

D.  146.52/52  SIMPLEX  CRYSTALS 


SUMMER  SPECIAL  on 
Wilson  Hand  Held  220  and  450 


2202  SM 

FREQUENCY  RANGE  220    225  MHz 

•  8  CfMnn-ei  Operation 

•  Individual.  Trimmers  en  all  TX/RK  Oyf tali 

•  AH  CryttiLi  Plug  In 

•  12  KM*  ceramic  Filter 

•  10,7  ind  4SS  KG  IF 

*,J.  Microvolt  Sensitivity  for  20  OB  Quoting 

•  Weight;  1  lb.  1  4  oz   less  flattery 

■  Battery  indicator 

•  Silts  8  7/8x1   J/4  K2  7/I 

•  SwHtMole  1  8.  2.5  WatH  Output 
*  12  VDC 

•  Current  Drain:  RX  1  4  MA,   TX  500  MA 

■  Micro  1  witch  Mike  Button 

•  unbreakable  l_e*art  *  Case 


USES  SAME  ACCESSORIES  AS  1405 

SUMMER  SPECIAL 


$ 


239 


95 


INCLUDES 

1.2202SM 

2,  Flex  Antenna 

3.  223,50  Simplex  Installed 


4502  SM 

FREQUENCY  RANGE  420  -  450  MHz 


•  8  Channel  Operation 

•  individual  Trim  men  on  *W  TX/RX  Oyttatt 

•  All  Cry  1  tais  Plug  In 

•  12  KHj  Ceramic  Filter 

•  21.4  and  4SS  KC  IF1 

•  .3  Microvolt  Sensitivity  for  20  efft  Quieting 

•  Weight:  1  lb.  14  02,  leu  Battery 

•  Battery  Indicator 

•  Sll*:  •  7/8  x  1   3/4  K  2  7/8 

•  Switchabte  1  8  11  Watts  Output 
*  12  VDC 

•  Current  Drain:  RX   14  MA,  TX   S00  MA 

•  Micro  twit  en  Mike  Button 

•  Unbreakable  Lexan*  Case 


USES  SAME  ACCESSORIES  AS  1405 

SUMMER  SPECIAL 

$2799S 

INCLUDES 
1.4502SM 

2.  Flex  Antenna 

3.  446.00  Simplex  Installed 


ACCESSORY  SPECIALS 


DESCRIPTION 


SPECIAL 
P'-ICE 


BC1 
SPi 

BT1 

LCI 


BATTERY  CHARGER  834, IS 

IO  EA.  AA  GOULD 

NICAO  BATTERIES  14.95 

EXTRA  BATTERY 


TRAY 


■i  W        T         T 


LEATHER  CASE 

I  4UeC      ■     m     m     m      m      ■      .     #     a.     * 


8,00 


9  5i 


LEATHER  CASE 

1405.  2202.  4502 US 

SMf  SPEAKER  MIKE  FOR 
EARLY  MODEL  1*02 
8  PIN  CONNECTOR  .  .  .  ,24.89 

5M2    SPEAKER  MIKE   FOR 

ALL  NEW  HAND  MELDS 
WITH    ROUND  8  PIN 
CONNECTOR 24,95 

TE-1  SUB-AUDIBLE  TONE 
ENCODER 
INSTALLED,* 34.9S 


TTP   TOUCH-TONE  PAD... 

INSTALLATION  AT 
TIME  OF  RADIO 
"URCnASE  *  «  +  ■  ■  i  *  »  ■ 

INSTALLATION  AT 
LATER  DATE,  ApO  .  . 

XE-1   t0./   KC   MONOLITHIC 
XTAL  FILTER 

CRYSTALS 

TX  ar  RX 
(Common  Frequency 


Only) 


49.95 


19.00 


9.85 


17S 


BC-1  BATTERY  CHARGER 


FACTORY  DIRECT  ONLY 


1402SM 
HAND  HELD 


FEATURES 


i/WW\VA/V^ 

SUMMER  SPECIAL 


1402  SM 


•  8  Channel 
Operation 

•  Individual 

Trimmers  on  all 
TX/RX  Crystals 

•  Atl  Crystals  Plug  tn 

•  12  KHz  Ceramic 
Filter 

10.7  IF  and  455 
KC  IF 

•  .3  Microvolt  Sen- 
sitivity for  20  dB 
Quieting 

•  Weight:  1  lb.  14  oz. 
less  Battery 

•  S- Meter/Battery 
Indicator 

Size:  8  7/8x1  7/8 
x  2  7/B 

2.5  Watts  Minimum 
Output  ®  12  VOC 

Current  Drain  RX 
14  MA  TX  500  MA 

Microswitch  Mike 
Button 


1405  SM 


6  Channel 
Operation 

individual 
Trimmers  on  all 
TX/RX  Crystals 

All  Crystals  Plug 

1  2  KHz  Ceramic 
Filter 

10.7  and  455 

KC  IF 

.3  Microvolt  Sen- 
sitivity for  20  0B 

Quieting 

Weight;  1  lb*  14  oz. 

less  Battery 

Battery  Indicator 

Size?  8  7/8x1   3/4 
x  2  7/B 

Switchable  1  &  S 
Watts  Minimum 
Output  6>  12  VDC 

Current  Drain:  RX 
14  MA  TX  400  MA 
(Iw)  900  MA  (5W) 

Microswitcn  Mike 
Button 

Unbreakable 

Lexantt  Case 


1405SM 

HAND  HELD 

5  WATT 
TRANSCEIVER 

144.148  MHz 


95 


SPECIAL 
ON  EACH 

RADIO 
INCLUDES: 

Flex  Antenna 

52/52 
Simplex  Xtal 


Can  be  Modified 

for 
MARS  or  CAP 


10  Day 
Money  Back 

Guarantee 


90 

Day 
Warranty 


. 


The  intecolor  8001  Kit 

A  Complete  8  COLOR  Intelligent  CRT  Terminal  Kit 

$1, 395* 


Complete  Means: 

*  8080  CPU  •  25  Line  x  80  Characters/ Line  •  4K*8  RAM  •  PROM 
Software  •  Space  for  UV  Erasable  PROM  *  19"  Shadow  Mask 

"  *■*-  ^aud  Rates  tn  flfiOO 


g  Send  me 


[No.)  intecolor"  6001  ktts  at  $1,395 


?  plus  $15  00  shipping  charges  each 
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EDITORIAL 


by  Wayne  Green  W2NSD/1 


COMPUTER  CONVENTION 

The  MtTS  World  Altai r  Computer 
Convention  in  Albuquerque  came  off 
very  well  with  some  500  plus  com- 
puter hobbyists  attending.  The  con- 
vention was  run  In  the  Airport  Marina 
hotel,  just  around  the  corner  from  the 
new  MITS  plant. 

Since  only  Altair  computers  were 
being  shown,  there  were  not  a  lot  of 
exhibits  .  .  .  but  those  which  were 
there  were  of  interest.  Probably  the 
most  exciting  was  a  ham  station 
(WA8VNP}  set  up  and  operating  in 
the  RTTY  contest  (which  was  co inci- 
dentally on  that  weekend).  The  whole 
works  was  being  displayed  on  a  CRT 
with  one  area  for  the  received  copy, 
one  for  the  copy  being  typed  to  be 
sent,  another  for  checking  for  dupli- 
cates, and  a  fourth  for  logging.  A  built- 
in  clock  added  the  time  to  each 
exchange. 

AH  the  operator  had  to  do  was  type 
in  the  call  of  the  station  to  be  worked 
and  the  report  . .  .  the  computer  then 
checked  to  see  if  that  station  had  yet 
been  worked  on  this  band  ,  ,  t  if  so,  it 
typed  out  "Dup."  If  not  it  would  go 
ahead  with  the  contact  when  given  the 
word  to  start. 

Another  system  was  showing  a 
biorhythm  display,  ft  would  ask  your 
birthday,  how  many  days  you  would 
like  shown,  and  starting  with  what 
date  .  .  .  from  there  on  it  would  plot 
your  emotional,  intellectual  and 
physical  curves,  showing  you  why 
things  went  so  wrong  or  perhaps  what 
you  might  expect  next  week, 

Cromemco's  TV  dazzler  was  one  of 
those  geeT've-gotta-have  things.  I'm 
not  sure  what  it  can  do,  but  it  was 
impressive  in  its  ability  to  show  colors 
on  a  big  color  TV  set.  I  suspect  that 
someone  into  art  could  work  up  pro- 
grams which  would  be  real  knockouts. 
In  view  of  some  past  hostility  to 
firms  making  Altair-compatible 
boards,  it  was  surprising  and  conv 
forting  to  see  one  competitor  there 
with  a  display  of  their  boards. 

The  day  and  a  half  of  the  conven- 
tion was  all  too  little  for  all  the 
talking  and  seeing  to  be  done. 

And  hams?  A  substantial  number  of 
those  who  came  had  HTs  sticking  out 
of  a  pocket! 

I  finally  Found  out  what  MITS 
stands  for  .  .  .  seems  they  got  started 
in  1969  making  tetemetry  kits  .  .  ,  it  is 
Micro  Instrument  and  Telemetry 
Systems.  In  1970  they  got  into  calcu- 
lators and  by  1974  had  taken  a 
terrible    beating    as  calculator   prices 


plummeted,  They  were  just  about  to 
give  up  when  they  came  up  with  the 
Altair  S8O0  computer  —  and  the  rest 
is  history. 

MY  BIG  SPEECH 

Since  the  other  editors  in  the  field 
had  been  asked  to  give  a  talk,  I  came 
prepared,  too  .  . ,  hoping  that  perhaps 
I  had  just  been  overlooked.  It  turned 
out  that  I  apparently  was  not  in  the 
same  league  as  the  others,  so  I  still 
have  my  notes. 

The  basic  thrust  of  my  proposed 
talk  had  to  do  with  the  almost  un- 
limited opportunity  that  microcom- 
puters afford.  I  doubt  that  there  has 
ever  been  a  time  in  the  past  when  it 
was  possible  to  see  so  clearly  the 
opening  of  a  whole  new  field  ...  a 
mu  It i  billion  dollar  field.  Flying 
pioneers  knew  they  had  something, 
but  they  had  no  hint  of  the  magni- 
tude. You  have  to  be  fairly  old  now  to 
remember  the  almost  universal  reser- 
vations which  greeted  television  in  its 
early  years.  My  folks  were  really  upset 
when  I  went  out  In  1948  and  spent 
$250  for  a  ten  inch  black  and  white 
set  . , ,  .  a  waste  of  money  .  .  *  we'll 
never  watch  it  .  .  .  etc.  We  watched  it 
including  wrestling,  westerns, 
everything. 

The  hobby  computing  field  is  fan- 
tastic. It  isn't  very  big  as  yet  ...  in 
fact,  it  may  never  be  very  large  .  . . 


but  it  is  going  to  have  a  profound 
effect  on  the  history  of  the  world. 
The  computer  hobbyist  is  going  to 
pay  for  the  technical  development 
needed  to  build  small  computer 
systems  which  are  needed  by  small 
businesses,  schools  and  homes. 

You  can  today  buy  a  computer 
system  for  about  &5Q00  that  would 
only  a  couple  years  ago  (or  less)  cost 
you  around  $50,000  .  .  .  and  this  is 
only  the  very  beginning.  Let's  look 
ahead  a  little  .  ,  ,  how  long  will  it  be 
before  we  have  the  $299  smart 
terminal?  It  wiM  have  a  black  and 
white  TV  monitor  (they  run  about 
$75  new  these  days)  .  .  .  a  16K  BAM 
memory    for    programs    and    storage 

($20?)  lf.  a  ROM  with  text  editing 
and  word  processing  programs  „  ,  ,  a 
printed  circuit  board  keyboard  like 
the  ones  now  used  for  tone  pads  on 
HTs  ($5?)  ...  a  video  display  chip 
($5)  .  >,  keyboard/ASCII  chip  ($3) 
,  .  .  etc. 

What  office  desk  will  be  able  to  be 
without  a  desktop  terminal?  It  will  be 
used  to  type  all  tetters,  wiil  work  fine 
for  form  tetters,  will  act  as  a  fife 
cabinet  or  card  file,  calculator,  Tele- 
type via  phone  lines,  handle  all  the 
bookkeeping  and  accounting,  send 
invoices,  print  out  fabels,  inventory, 
etc.  Each  office  wilt  probably  need 
some  hard  copy  device  .  .  ,  either  a 


One  of  the  tech  sessions  ar  the  MfTS  computer  convention^  Over  $00  computer 
hobbyists  came  to  Albuquerque  for  the  do. 


line  printer  or  a  photo  copter  to  read 
from  the  tube.  They  will  need  some 
data  bank  .  .  .  tape,  disk  ...  or  some- 
thing not  yet  invented  . ,,  perhaps 
like  a  video  disk  system, 

Every  worker  in  an  office  will  need 
a  terminal  .  .  .  every  retail  store  will 
need  one  to  keep  track  of  sales, 
inventory,  costs,  etc.  Will  the  com- 
puter terminal  be  as  common  on 
school  desks  of  the  future  as  the 
inkwell  was  when  I  went  to  school? 

And  how  about  the  home?  The 
terminal  here  could  be  used  for  an 
almost  infinite  number  of  applications 
,  ,  p  security  .  .  .  heating  .  .  .  grass 
watering  .  .  .  message  center  .  .  .  letters 
.  .  .  banking  .  .  ,  ordering  from  local 
super  market  for  delivery  by  electric 
cart  ,  p .  ordering  from  Sears,  etc.  .  . . 
any  school  course  of  instruction  ,  . . 
games,  .  .  and  etcn. 

I  see  these  markets  as  inevitable, 
and  E  believe  that  they  will  evolve 
from  the  present  computer  hobby 
systems  ,  .  .  with  hobbyists  both 
paying  the  freight  for  this  develop- 
ment and  participating  in  it.  I  also  see 
this  as  a  very  good  way  for  things  to 
go. 

Let's  suppose  that  IBM  or  DEC  had 
the  vision  to  come  out  with  a  S299 
computer,  complete  with  CRT,  key- 
board, some  ROM  programs,  RAM 
memory  and  the  ability  to  interface 
with  larger  memory,  other  terminals, 
line  printers,  etc.  It  just  might  happen 
that  their  present  system  of  selling 
would  stick  . . .  factory  to  customer 
via  local  factory  reps  and  service 
centers.  That  would  deal  us  out  of  the 
big  ball  of  wax. 

But  the  present  system,  which  is 
developing  with  small  manufacturers, 
local  computer  stores  for  sales,  pro- 
gramming and  service,  affords  a  much 
more  widely  based  market  ...  one 
that  can  accommodate  many  manu- 
facturers and  still  keep  prices  down. 
The  pricing  schedule  of  the  big  com- 
puter firms  is  a  tough  bone,  wtth 
many  items  being  marked  up  100% 
when  sold  by  other  than  the  manufac- 
turer. A  $1500  printer  then  sells  for 
£3000! 

Computer  stores  will  be  much  like 
hi-fi  stores,  carrying  equipment  of 
many  manufacturers  and  mating  com- 
patible gear.  The  old  OEM  price 
schedule  will  hold  for  dealers  and  the 
markups  wilt  be  more  like  35%  than 
100%.  Maybe  even  less- 
Co/?  tinued 
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Your  guess  is  as  good  as  mine  as  to 
how  many  terminals  will  be  sold  to 
handle  some  44  million  school 
children  ...  80  million  homes , ,  .  and 
perhaps  60  million  workers  who  might 
need  one.  I'd  say  that  it  will  be  a  large 
market  .  .  .  maybe  25  to  50  million 
terminals  per  year  . .  .  plus  peripherals 
such  as  memory,  printers,  etc.  That 
would  certainly  come  to  10  to  30 
billion  per  year  in  sales.  Not  bad  for  a 
market  that  doesn't  even  exist  today! 

As  Long  as  the  big  computer  firms 
don't  notice  this  market,  it  will  be 
wide  open  to  the  newcomer  .  .  .  and 
that  means  the  computer  hobbyist  has 
a  big  advantage.  Few  others  have  the 
range  of  experience  needed  to  get  this 
new  industry  started  ...  the  hardware 
and  software  background  combined. 
In  five  years  the  big  manufacturers  in 
the  micro  field  may  well  be  the  small 
firms  which  are  springing  up  today  to 
provide  hobbyists  with  equipment. 

It  ts  possible  right  now  to  develop  a 
computer  product  and  get  into  pro 
ductlon  with  it  for  very  little  . .  .  and 
do  well.  Never  has  there  been  such  an 
Opportunity  in  the  computer  field  for 
small  businesses  to  start  and  grow.  An 
investment  of  a  couple  of  thousand 
dollars  today  could  well  launch  a 
company  worth  over  a  million  dollars 
in  just  a  year  or  two. 

Well,  that's  the  message  I  thought 
the  computer  hobbyists  and  computer 
store  owners  might  be  interested  to 
hear.  Time  will  prove  whether  I  am 
overly  optimistic  or  not.  My  past 
predictions  have  come  off  well,  so 
maybe  I'll  hit  again. 

PROGRAMS  FOR  SALE? 

Newcomers  to  the  computer  field 
are  sometimes  surprised,  once  they 
have  their  system  up  and  running,  to 
find  that  all  they  have  is  machinery 
and  the  darned  thing  Just  sits  there  .  . . 
not  doing  anything.  Not  that  everyone 


hasn't  heard  of  software  and  programs 
—  it's  just  that  many  neophytes  don't 
understand  the  tremendous  impor- 
tance of  such. 

Old  hands  are  culpable  in  this,  too, 
for  they  are  generally  familiar  with  a 
commercial  or  school  system  which 
came  with  software  and,  shucks,  you 
can  get  all  sorts  of  programs  from  the 
users  groups  ,  ,  .  from  libraries  -  .  .  no 
strain.  Oh  yeah? 

Foreseeing  this  problem  last  year,  I 
organized  the  Kansas  City  meeting  of 
the  microprocessor  industry  to  form  a 
standard  cassette  medium  for  program 
interchange.  The  meeting  was  difficult 
to  get  going  <  . ,  I  had  to  get  the  site 
set  up  for  it  ,  .  +  send  out  letters  to  alt 
involved  .  .  .  write  it  up  in  Byte  .  . . 
and  then  make  an  awful  lot  of  phone 
calls  to  follow  it  up.  The  meeting,  for 
which  Byte  has  been  given  credit,  was 
my  idea  and  my  doing  .  ,  .  and  the 
people  who  had  taken  over  By  re  were 
furious  that  1  had  set  up  the  con- 
ference . .  .  they  didn't  want  to  be 
bothered, 

So  much  for  that. 

So  now  we  have  a  medium  which 
can  be  used  for  entering  programs  into 
small  computer  systems.  One  thing 
which  I  think  will  help  hobby  com- 
puters and  small  business  computer 
systems  grow  more  than  anything  else 
will  be  a  low  cost  plentiful  supply  of 
programs.  I  hope  to  provide  same, 

Here  is  the  deal.  I  will  buy  pro- 
grams from  programmers  and  pay  a 
good  royalty  on  them.  1  will  duplicate 
these  and  have  them  on  sate  in  all  of 
the  computer  stores  around  the 
country  .  .  .  and  possibly  in  some  of 
the  more  forward  looking  electronics 
distributors.  I  will  have  them  carefully 
checked  in  my  own  lab  to  make  sure 
that  they  work  as  advertised  and  that 
duplicates  are  perfect.  We  already 
have  excellent  tape  duplicating  equip- 
ment which  we  use  for  making  the 
Morse  code  and  radio  theory  cassettes 


Don  Alexander  WA8VNP  and  his  RTTY  station  —  winner  of  the  grand  prize  in 
the  MITS  Affair  demonstration  contest.  The  home-built  system  consisted  of  an 
Altai r  8800  with  8K  of  memory,  an  ASCII  keyboard,  a  video  display,  Baudot 
teletype  and  Heath  transmitter  and  receiver r  Don  also  wrote  the  assembler  and 
editor  for  the  system,  as  welt  as  the  software  to  run  the  amateur  station.  The 
Altair  did  the  Baudot /ASC If  translation,  cross-checked  calls  for  duplication, 
and  automatically  sent  the  time  and  message  number  along  with  any  text 
generated  by  the  keyboard r  After  each  contact,  a  fogging  entry  was  made  on  a 
model  26  teletypewriter.  Don  won  a  complete  floppy  disk  system  as  the  prize. 


we  are  presently  selling  .  ,  .  over  2500 
a  month. 

If  you  are  a  programmer  and  have  a 
good  program  available,  please  let  me 
know.  I  need  to  know  what  Et  can  do, 
what  system  it  is  for,  and  how  much 
memory  it  takes,  We  will  be  able  to 
check  out  programs  on  the  Altair 
8800  .  ,  .  have  been  promised  a  Sphere 
system  . .  ,  and  hope  to  eventually 
have  all  other  popular  systems  set  up 
and  running  so  we  can  check  the 
programs. 

What  kind  of  programs  can  sell? 
Just  about  anything.  I  would  expect 
we  might  have  a  cassette  with  five 
games  on  it  which  would  go  for  $2.95. 
A  real  fine  Star  Trek  program  might 
go  for  $4.95.  A  payroll  program  for 
small  businesses  could  go  for  perhaps 
$19,95,  We  would  want  to  keep  the 
prices  down  to  where  it  would  not  be 
worthwhile  to  bootleg  them  or  even 
make  copies  for  friends  . .  .  thus 
getting  out  from  under  the  problem 
MITS  has  had  with  their  8AS1C, 
which  apparently  has  been  copied 
quite  a  bit. 

Programmers  would  benefit  sub- 
stantially under  this  plan,  since  they 
would  make  T0%  of  the  gross  sales. 
Thus  a  $12  program  would  wholesale 
to  computer  stores  for  about  $8  and 
the  programmer  would  make  an  80V 
royalty.  This  would  mean  $8,000 
royalty  for  every  10,000  of  the  pro- 
grams sold  ...  and  with  several 
hundred  thousand  customers  out 
there,  if  only  10%  of  them  bought  a 
given  program  this  would  mean  a  very 
nice  return  for  the  effort  of  writing 
and  documenting  the  program. 

These  programs  would  be  a 
bonanza  for  the  stores  ...  it  would 
give  them  the  ammunition  they  need 
to  sell  systems  .  .  .  not  to  mention 
that  they  might  eventually  be  a  good 
profit  item  in  themselves  as  businesses 
and  hobbyists  come  into  the  store  to 
find  out  what  new  programs  are  avail- 
able every  week  or  so. 

It  is  going  to  take  this  idea  a  while 
to  get  into  motion.  First  we  will  have 
to  get  our  own  computer  systems  up 
and  working  ...  our  experience  has 
shown  this  not  to  be  a  minor  under- 
taking. We  have  two  computer  techs 
and  programmers  on  our  staff  right 
now  and  are  looking  for  more,  Then 
we  will  have  to  run  thorough  tests  on 
cassettes  to  see  which  work  best  .  .  , 
using  a  computer  to  check  each  tape 
as  it  is  made,  comparing  it,  bit  for  bit, 
against  the  original- 
Programmers  ...  it's  time  to  get 
working  on  your  programs.  Be  sure  to 
document  them  well  ...  be  sure  you 
are  not  drawing  on  others'  work  .  . . 
all  our  programs  will  be  copyright 
.  .  .  please  put  in  some  extra  steps 
which  are  not  needed,  as  a  key  to 
copy  right  inf  ri  ng  em  ent  p  ro  secut  to  n . 
We  will  need  games  .  . .  chess,  back- 
gammon. Star  Trek,  and  so  forth  ,  . . 
business  programs  such  as  inventory, 
general  ledger,  accounts  payable, 
accounts  receivable,  mailing  list,  and 
so  forth.  We  will  have  to  have  a 
statement  from  you  that  your  work  is 
original. 

Hopefully  this  system  will  provide 


Here  Is  John  Craig,  the  editor  of  the 
f/O  section  of  73,  John  lives  in 
Lompoc,  California t  where  he  is  busy 
setting  up  some  of  the  more  popular 
microprocessor  systems  for  evafua- 
tion* 

the  money  to  encourage  programmers 
to  work  overtime  to  provide  the  soft- 
ware we  need  to  sell  small  computer 
systems.  By  bringing  a  system  to  this 
presently  chaotic  aspect  of  computers, 
perhaps  we  can  help  the  field  to  grow 
more  rapidly. 

ATTENTION,  CLUBS! 

One  of  the  big  problems  for  many 
club  meetings  is  getting  interesting 
material  ...  so  I've  been  watching  out 
for  interviews  which  I  might  get  on 
tape  which  could  be  of  interest  to 
clubs. 

The  first  tape  I  have  available  is  an 
interview  with  Ed  Roberts,  the  presi- 
dent of  MITS  ,  .  ,  the  first  manufac- 
turer of  microprocessor  kits  to  hit  the 
jackpot.  His  Altair  8800  computer  kit 
came  out  about  a  year  and  a  half  ago, 
just  as  MITS  was  in  serious  shape  as  a 
result  of  the  plummeting  prices  in  the 
calculator  market.  Their  first  year's 
sales  of  computers  was  about  ten 
times  what  they  estimated,  and  they 
are  just  now  beginning  to  get  caught 
up  with  events. 

Ed's  story  Is  an  interesting  one,  and 
it  will  give  you  a  lot  of  insight  into  the 
manufacturer's  side  of  things  ...  it 
will  also  familiarize  you  a  lot  with  the 
computer  scene  .  ,  .  what  microcom- 
puters are  being  used  for  and  where 
the  market  seems  to  be  going.  Hear 
about  some  exciting  technical  de- 
velopments which  are  coming. 

The  tape  is  on  cassette  only  and  is 
one  hour  long,  It  was  made  with  top 
notch  professional  equipment,  so  the 
sound  will  be  as  good  as  your  cassette 
player.  Order  Cassette  Interview  I  .  . . 
and  never  mind  the  usual  prices  for 
such  tapes,  normally  around  $12.95 
...  73  is  in  the  magazine  business,  not 
in  the  tape  business,  so  your  cost  Is 
only  $3.95  postpaid, 

This  tape  may  also  be  of  interest  to 
repeater  groups  which  run  club  bulle- 
tins and  news  of  interest  to  members 
over  the  repeater. 
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you  can! 

The  all  new  ETK  (Electronic  Touch 
Keyer)  stores  your  instructions,  then 
sends  perfect  code  from  memory  cir- 
cuits . , ,  7  to  55  words  per  minute  , ,  r 
mode  controls  (tune,  spacing  off,  auto) 
. . .  speaker  w/  level  control  . . .  dot- 
dash  LED  lights , . ,  all  new  clock  circuits 
minimizing  long  first  cycle  ♦  ..  17  in- 
tegrated  circuits.  Inquiries  invited 

for  only  145*00 

(includes  instruction  book) 

Order  direct  from: 
Pl-i   P,0  Box  1125 

™±  Kent,  Washington  98031 

Instruction  Book  1.00 


UNIVERSAL 

CALIBRATOR 

volts  —  ohms  —  mA 
Accuracies  to  ,01% 

$70.95 

Send  for  special  offer  on  meter  kits. 

ROTO-KIT. 

BOX  301,  415  KAY  AVE. 
ADDISON  IL  60101 


Glade  Valley  School  Radio  Session 


17th  Year  July  31  -  August  13,  1976 

Courses  Taught: 

General  Theory  and  Code 
Advanced  Theory  and  Code 
Amateur  extra  Theory  and  Code 

UPGRADE  YOUR  HAM  TICKET 

BE  READY  FOR  ANY  FCC  RESTRUCTURING 

The  Gladb;  VaUey  Radu*  -Sn:h""l  ta  the  only  pLace  in  the 
COUftiry  whirr  you  can  j£«l  I  wo  solid  weeks  T)f  concentrated 
radio  tbeor.¥  and  cod*  —  all  laufiht  by  Lnairuclurs  with  EkU^ 
Class  lice-nB-eu  a  nit  years  of  experience  in  teaching, 

You  meet  fine  pe-opte  of  a  Li  dRfis  find  bach  ground.?,  Ati 
with  4  sincere  interest  In  hum  rail  id  n  -.j  r  intt  thr  16  y*arfi  ol 
this,  ncnolol's  ojiefalkm,  over  SUQ  have  attended,  and  nianv 
]"ng  la  a  ting  Mend  ship*;  have  developed. 

Instruction  Li  plven  ai  the  General,  Advanced  and  f'Hlra 
Clan?  levels,  wifb  small  iioupt  for  pfrsOnm]  attention 

Exe^U^rU  mums  and  meats  are  provided  and  th-e  ached  tile 
is  planned  for  a  healthy  mixture  of  Learning  ami  rftireaUurv. 
alt  in  the-  beautiful  mountaUtfi  at  toot  Worth  Carolina. 
FA£Jliti«$  atv  a  valla  bit"  for  amjile  people  as  well  as  for  married 
couple^ 


Have  a  Vacation  with  a  Purpose : 

C.  L.  Peters  K4DIM  J  DIRECTOR 
Box  458  Glade  Valley    NC    28627 

P!ea&v  APnd   me  Ihe  boohlat  and  apphcjitit-itt  tH&nk 
for  (ft*-  iiltidt-  Valley  Stho&l  Haitin  sttstott 


Name 


Call 


Address 


City /State/ Zip 


MOVING! 


Let  us  know  8  weeks  in  advance  so  that  you  won't  miss  a  single 
issue  of  73  Magazine. 

Attach  otd  label  where  indicated  and  print  new  address  in  space 
provided.  Atso  include  your  mailing  label  whenever  you  write 
concerning  your  subscription.  It  helps  us  serve  you  promptly. 


Write  to: 


magazine 

Peterborough  NH  0345B 


□  Address  change  only 

□  Extend  subscription 

□  Enter  new  subscription 

□  1  year  S10.00 


■□  Payment  enclosed 

(1  extra  BONUS  issue) 
□  Bill  me  later 


POLY-88 

(FormerLy  MICRO-ALTAIR) 

A  Complete  Computer  System 

for  $575  requires  just  a  Keyboard 

and  TV  Monitor  for  use. 


name 


call 


address 


city. 


^  state 


-  zip. 


i 

I  Uj 

It 


ft  you  have  no  label  handy,  print  OLD  address  here, 


name 


call 


address 


city. 


_  state. 


.zip. 


Polymorphic  Systems  new  Poly -88  System  is  a  complete,  expand- 
able, powerful  micro  computer  system  with  dozens  of  personal 
and  industrial  uses.  Applications  include:  smart  terminals,  data 
acquisition  systems,  games,  accounting,  front -end  for  larger 
computers  —  anywhere  some  computer  processing  is  required. 
The  Pofy-88  hardware  includes  our  Video  Terminal  Interface  cir- 
cuit card,  CPU /ROM /RAM  card,  and  Backplane/Power  Supply 
in  a  4!/<"W  i  6a/T'H  x  17"  cabinet.  The  Video  Terminal  Inter- 
face displays  16  lines  of  up  to  64  characters  of  text,  or  a  48  x 
128  graphics  grid  on  a  TV  monitor  Processor  card  includes 
8080A  processor.  ROM.  RAM.  and  a  serial  or  cassette  option. 
Software  supplied  on  ROM  includes  Video  Driver.  Debugger,  and 
Operating  Kernel  The  wide  range  of  IMSAI/Altair  circuit  boards 
are  compatible  with  this  system.  For  complete  details  send  to: 

POLYMORPHIC  SYSTEMS 

737  S    Kellogg    Gotela.  CA  9301?  |fl05|  967 -23S1 
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Startup  time  on  micro-computers  can  be  a  real  problem.  We  know  that.  That's 
why  we've  developed  The  Micro-Designer,  The  first  complete  package  of  hard- 
ware, software  and  educational  materials.  All  with  one  purpose:  to  speed  micro- 
processor system  design. 

How?  By  providing  the  only  microprocessor  test  and  development  system  with 
solderless  breadboarding  capabilities,  At  its  heart:  the  Intel  8080A  processor 
chip,  providing  all  signal  functions.  A  front  panel  that  monitors  functions  of  the 
microprocessor  and  allows  data  I/O  with  or  without  an  asynchronous  terminal. 
Up  to  65  K  memory.  And  the  Bugbooks,  E&L's  innovative  approach  to  self- 
teaching  micro-electronics. 

And,  when  you're  ready  for  your  final  system,  you  use  the  same  modules  and 
cards  that  you  learned  on.  So  experiment.  Design,  Test.  Because  now  there's 
a  system  that's  caught  up  with  imagination.  The  Micro-Designer  from  E&L 
Instruments,  Squander  a  minute  now  to  write  us  about  it;  we'll  send  you  full 
Information.  And  maybe  save  you  weeks  of  work. 


E&L  INSTRUMENTS,  INC. 

Circuit  Design  Aids 
61  First  Street,  Derby,  Ct.  06418     (203)  735-8774 


a 
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We  would  be  a  bit  surprised  if  you 
could  do  anything  meaningful  without 

additional  hardware  and  software.       mc 

Wave  Mate's  Jupiter  II™  isn't  the  kind  of 

microcomputer  kit  you  only  stare  at . . .  when 

you've  completed  your  Jupiter  II  just  plug  in 

your  terminal  and  you're  ready  to  go.  That's 

because  it  goes  beyond  the  sum  of  its  high 

quality  parts.  It's  the  ultimate  micro  kit 

experience.  In  performance,  in  documentation, 

in  reliability. First,  consider  its  superb  features. 

It  has  small  pluggable  wire  wrapped  cards 

easily  tailored  to  suit  your  modifications. 

Every  IC  is  socketed  and  100%  burn-in  tested. 


In  fact  everv  part  including  the  powerful 
_        MC  6800  CPU  and  the  8K  dynamic  RAM 
6800       is  guaranteed  for  120  days.  It  has  the  best 
software  around,  System  Monitor  and  Debug 
programs  (ROM).  Includes  powerful  text 
editor  and  Motorola  compatible  assembler. 
And  BASIC  at  no  extra  cost.  Because  we've 
been  making  microcomputer  systems  for  over 
4  years,  we  can  offer  you  the  broadest  line  of 
interfaces  including  TV  terminal  and  dual 
audio  cassette.  Impressive,  And  yet  the 
grandest  feature  is  the  experience  (   g  Cf\^\ 
of  completing  a  kit  that  works.        iCU  /J 
Guaranteed .  lUatu.  7Wa*e 


r 

I 

I 


ACT  NOW  AND  SAVE.       HOUDA  ¥  SPECIAL! 

SPECIAL  price  $1445.00  (assembled  $1950.00) 
Jupiter  II  Microcomputer  Kit  Includes: 


•  Modular  plug- in  power 
supply 

•  9  module  PC  backplane 

•  CPU  module 

•  System  monitor  module 

•  8K  dynamic  RAM 
module 

•  Serial  RS  232 
communication  interface 
module 

•  Front  panel  module 

•  Front  panel 

•  Wire;  cut,  stripped,  color 

coded 


Ratk  mount  module  cage 

Wire  wrap  tool 

Wire  unwrap  tool 

Cables,  connectors,  all 

other  necessary 

hardware 

Software  (editor,  debug, 

assembler,  BASIC) 

Assembly  manuals 

Operators  manuals 

Theory  of  operation 

manuals 

Annual  membership  in 

users  group 


NEXT  MONTH  WATCH  FOR  STUPENDOUS 

ANNOUNCEMENT.^ 

Q  Send  Jupiter  II  micro  kit. 

□  Kit    □   Assembled 

□  Send  details  on  kit-a-month 

P|  I'm  not  convinced;  send  me  101  reasons  why, 
|  Please  send  free  Jupiter  II  System  catalogue. 


□  Check  enclosed  for  S - -_ 

Include  $10.00  for  postage  and  handling.  California 
residents  add  6%  tax  Delivery  60  days  ARO 


Name 


Address 


Mty/StaWZip 


WAVE  MATE 

1015  West  190th  Street  Gardens,  California  90248 

Telephone  (213)  329-8941 


EBB 

Wjjma  TUate, 


WARRANTY 

■ 

120  days  on  all  parts, 
•   materials  and  workmanship, 

%iitniiiHtiiiHiii*HiiutHnuiiHiiiHitC 
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he  home  computer 
hobbyist  is  frequently 
lured  by  advertisements  for 
surplus  power  supplies  and 
power  supply  kits  of  all 
kinds.  These  offerings  range 
from  excellent  buys  of 
surplus  name-brand  units,  to 
units,  both  kit  and  assembled, 
of  unknown  pedigree. 

Performance  specifications 
of  these  units  sometimes  are 
not  fully  stated  in  the  adver- 
tising, but  name-brand  units 
can  sometimes  be  researched 
in  the  manufacturer's  litera- 
ture. The  "orphans"  can 
literally  be  almost  anything, 
and  some  surplus  dealers  are, 
at  best,  only  brokers.  These 
dealers  may  not  have  the 
necessary  equipment,  time  or 
interest  to  characterize 
surplus  units  they  buy.  Power 
supply  kits  may  or  may  not 
have  been  carefully  designed. 
Where  does  this  leave  the 
computer  hobbyist?  Except 
for  his  purchase  of  name- 
brand  units,  he  can  be  on  a 
very  shaky  limb.  Problems 
which  might  hit  him  can  be 
one  of  three:  complete 
failure,  regulation  failure,  or 
the  units  may  generate  ran- 
dom and  potentially  harmful 

transients. 

A  complete  failure  is  a 
nuisance  at  best  and  could  be 
a  costly  disaster*  The  CPU 
can  simply  be  shut  down 
when  the  power  supply  quits, 
and  few  uP  systems  have 
power* fail  programming  to 
save  the  run.  Here  are  two 
possible  disaster  scenarios:  A 
series  pass  transistor  shorts 
and  dumps  raw  dc  into  the  uP 
systems,  destroying  all  or 
most  of  the  parts.  Or,  some 
critical  power  supply  part 
fails,  starts  a  fire,  and 
destroys  the  house.  Although 
the  latter  is  unlikely,  even 
commercial  computers  have 
been  known  to  catch  fire. 


Regulation  failures  can  be 
explained  as  a  condition 
where  the  regulator  circuitry 
ceases  to  operate  in  its  linear 
region,  usually  because  the 
input  voltage  to  the  series 
pass  element  gets  too  low. 
Another  problem  can  be 
thermal  runaway  if  the  unit 
has  not  been  properly 
designed  for  continuous  oper- 
ation. A  properly  designed 
supply  will  protect  itself  and 
the  load  in  case  of  shorts  on 
the  output. 

The  symptoms  of  regu- 
lator failure  are  low  and  un- 
steady output  voltage,  usually 
with  high  ripple  feedthrough. 
The  effect  on  the  CPU 
depends  upon  which  logic 
family  is  used  in  the  system. 
CMOS  will  be  least  affected, 


Ralph  Tenny 
PO  Box  545 
Richardson   TX  75080 
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Fig,  I 


followed  by  MOS  uP  and 
support  chips,  and  then  TTL 
will  be  most  affected.  This 
non-linear  regulator  will  also 
have  higher  than  normal 
output  impedance,  which 
leads  to  coupling  between 
fast  logic  elements.  The  uP 
system  may  drop  an  occa- 
sional bit,  or  become  com- 
pletely confused  and  lock  up. 
Either  way,  the  CPU  is  out  of 
business. 

Transients  on  the  output 
come  from  the  power  line  or 
are  generated  by  an 
improperly  designed  power 
supply.  Power  fine  transients 
can  usually  be  stopped  by 
transient  limiters  on  the 
power     supply     input,    and 


Power  Supply 

Testing 


—  to  save  your 
digital  circuits 


Fig.  2. 
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output  spikes  generated  by 
the  power  supply  can  be 
caught  by  crowbar  circuitry. 
But,  if  the  crowbar  has  to 
fire,  the  CPU  will  still  be  shut 
down  in  mid-stride.  Properly 
designed  power  supplies  will 
not  generate  spikes  under  any 
condition  of  turn-on  or  turn- 
off.  Of  course,  we  all  know 
that  big  spikes  will  kill  any 
IC;  we  need  to  remember  that 
small  ones  may  cause 
improper  system  startup.  Few 
home  brew  systems  are 
designed  and  programmed  for 
standby  operation,  but  main 
supply  shut-down  spikes 
could  also  bollix  the  remain- 
ing active  circuits* 

Fortu  nately,  power 
supplies  can  be  screened  for 
most  of  these  possible 
defects,  using  relatively 
simple  equipment.  When 
investments  of  the  magnitude 
required  to  own  a  home 
processor  are  concerned,  it 
pays  to  screen  all  power 
supplies  not  furnished  by  the 
system  manufacturer.  If  any 
home  system  manufacturer 
should  be  guilty  of  supplying 
inadequate  power  supplies,  it 
is  likely  that  the  "computer 
grapevine"  will  get  the  word 
out  promptly  unless  he 
corrects  the  problem.  For 
those  hobbyists  who  design 
their  own  units,  remember 
that  solid  state  power  design 
is     tricky,     and     even     ex- 


perienced designers  test  their 
prototypes  thoroughly, 

A  modest  amount  of  test 
equipment  and  two  easily 
built  gizmos  will  enable  very 
extensive  qualitative  power 
supply  testing  accurate 
enough  to  assure  the  hobbyist 
of  adequate  and  reliable  per- 
formance from  power 
supplies  he  uses.  Quantitative 
testing,  required  mostly  to 
prove  one's  prowess  at  power 
supply  design,  will  require 
more  and  higher  quality 
equipment.  The  test  equip- 
ment needed  is  the  following: 
a  20k  Ohms/volt  VOM,  a 
variable  autotransformer,  a 
pulse  generator,  a  very  stable 
power  supply,  and  an  oscillo- 
scope. The  scope  should  be 
dual -trace  with  triggered,  cali- 
brated sweep,  5  MHz  band* 
width  and  10  millivolts 
sensitivity.  The  sensitivity 
and  bandwidth  are  essential, 
and  the  triggered  sweep  will 
reduce  frustrations  during 
much  of  the  testing.  How- 
ever, if  a  single- trace  scope 
with  the  other  qualifications 
is  available,  it  is  possible  to 
get  by  with  a  couple  of 
smart-aleck  tricks.  Fig.  1 
shows  how  two  signals  can  be 
mixed  on  one  trace.  This 
trick  is  good  only  on  two  low 
impedance  sources,  and  it 
reduces  the  effective  voltage 
of  each  signal  to  half  its  real 
value.    In   place  of  the  cali- 
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bra  ted  sweep,  let  signal  "A" 
be  the  signal  to  be  timed,  and 
signal  "B1'  can  be  narrow 
pulses  from  a  pulse  generator 
with  1  kHz  output.  The 
resulting  display  will  show  1 
millisecond  "tick"  marks 
superimposed  on  signal  **A.M 
If  the  scope  has  a  Z  axis 
modulation  input,  the  pulses 
can  be  used  to  intensify  the 
trace  as  a  time  marker. 

The  power  supply  will  be 
used  as  a  comparison 
standard  to  check  regulation 
and  stability  of  the  power 
supply  under  test  (PSUT),  so 
it  must  be  much  more  stable 
than  the  PSUT.  If  there  is  the 
slightest  doubt,  Fig.  2  shows 


a  circuit  suitable  for  a 
reference  supply.  All  parts 
inside  the  dashed  line  should 
be  built  inside  a  thermally 
insulated  box  and  the  supply 
should  be  allowed  to  run  con* 
tinuously  for  best  stability. 
The  output  will  vary  from 
below  5  volts  to  around  18 
volts,  which  should  cover  all 
supplies  of  interest  to  the 
computer  hobbyist.  The 
other  equipment  is  very 
common,  and  the  applrca- 
lions  discussed  below  will 
explain  their  use. 

The  first  special  gizmo  is  a 
dynamic  load  -  a  circuit 
which  simulates  the  type  of 
load    fast   logic  places  on  a 


Fig.    Sar   Mixed  waveforms  from  circuit  of  Fig.   4  showing 
trigger  at  zero  crossing  of  line  voltage. 


Fig.  5b.  Mixed  waveforms  showing  proper  adjustment  of  R  J  so 
tC'f  triggers  at  line  voltage  peak. 
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power  supply.  Fig.  3  shows 
the  circuit;  R1  sets  the  load 
current  drawn  from  the 
power  supply  for  any  given 
value  of  R2.  R2  is  chosen  to 
give  about  one  volt  output  at 
the  maximum  load  current  to 
be  drawn  from  the  PSUT.  C1 
is  an  input  from  a  pulse 
generator  which  causes  the 
load  current  to  increase 
sharply  then  decrease,  varying 
over  a  small  range.  Because 
Q"2  and  R2  dissipate  the 
entire  power  output  of  the 
PSUT,  both  should  be 
mounted  on  a  large  heat  sink. 
The  second  gizmo  allows  a 
power  supply  to  be  switched 
on  or  off  at  a  special  time  — 
either  at  line  voltage  zero 
crossing  or  at  line  voltage 
peak.  If  the  PSUT  will 
develop  spikes  at  turn-on  or 
turn-off,  dose  examination  of 
the  PSUT  output  using  an 
oscilloscope  will  reveal  the 
problem.  Fig.  4  shows  the 
circuit;  it  is  safer  to  observe 
the  special  precaution  of 
using  an  isolation  trans- 
former, If  such  a  transformer 
is  not  available,  take  strict 
precautions  to  insure,  by 
measuring  both  circuit 
common  and  point  "LM  to  a 
good  earth  ground,  that 
circuit  common  is  really  the 
low  side  of  the  line.  Circuit 
operation  is  simple;  IC1 
samples  the  transformer 
output  and  produces  approxi- 
mately a  square  wave.  With 
SW1  in  the  0°  position ,  the 
rising  edge  of  the  waveform 
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at  "B"  will  occur  at  zero 
crossing.  With  SW1  in  the  90° 
position,  R1  can  be  adjusted 
so  the  trigger  occurs  at  Hne 
voltage  peak.  The  photos  in 
Fig.  5  show  the  mixed  wave- 
forms (see  Fig.  1)  for  zero 
crossing  (Fig,  5a)  and  for 
switching  at  line  peak  (Fig. 
5b).  IC2  consists  of  two  flip 
flops  which  are  clocked  by 
the  output  from  IC1 ,  If  SW2 
is  open,  Q1  and  Q2  are  both 
high;  with  SW3  in  the  T/ON 
position,  Z1  is  turned  on  and 
triac  Z2  is  turned  off.  When 
SW2  is  closed,  Q1  goes  tow 
on  the  next  positive  edge 
from  IC1 1  and  Q1  triggers  the 
scope.  On  the  second  positive 
edge  from  ICI,  Q2  goes  low 
and  Z1  turns  off,  Z2  is  then 
turned  on  by  current  through 
the  47  Ohm  resistor  and  any 

load  connected  to  Z2  is 
activated.  After  Rl   has  been 

adjusted  properly,  the  load 
can  be  switched  at  zero 
crossing  or  line  peak  by 
setting  SW1  and  closing  SW2. 
With  SW3  in  the  T/OFF  posi- 
tion, Z2's  load  is  activated 
until  SW2  is  closed,  then  Z2 
turns  off  at  the  next  zero 
crossing  after  FF2  switches. 

Three  types  of  tests  should 
be  performed  on  all  unknown 
power  supplies  to  give  reason- 
able assurance  of  safe,  reliable 
operation  in  a  home  com- 
puter system.  These  are:  (1) 
transient  detection  and  rate 
of  rise;  (2)  dc  regulation  and 
heat  rise;  and  (3)  output 
impedance. 

As  mentioned  above, 
power  supply  transients  can 
disrupt  or  damage  the  CPU. 
In  a  computer  system  which 
uses  several  different  voltages, 
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sections  of  the  system  may 
lock  up  or  be  damaged  if  (for 
example)  the  +1 5  volt  bus 
comes  up  before  the  —5  volt 
bus.  The  rate  of  rise  measure- 
ment allows  the  system 
designer  to  know  if  all 
supplies  will  come  up 
together  when  switched  by 
the  same  power  switch. 

The  dc  regulation  test  tells 
how  well  the  regulator 
circuitry  performs,  and  the 
heat  rise  test  forewarns  of 
possible  fire  or  overheat  con- 
ditions if  the  supply  is  used 
for  continuous  operation. 

A  test  of  power  supply 
impedance  tells  how  well  the 
supply  will  decouple  possible 
circuit  interactions.  A  noisy 
Vcc  line  can  be  very  bad  for 
TTL  logic  and  may  cause 
subtle  problems  almost 
impossible  to  locate  without 
a  very  good  oscilloscope. 
Although  decoupling  on  the 
board  is  helpful,  it  will  not 
entirely  overcome  the  effect 
of  a  high  impedance  power 
supply.  Probably  90%  or  all 
decoupling  would  not  be 
needed  if  a  "perfect"  (zero 
output  impedance)  supply 
were  available.  However:  A 
"perfect"  power  supply  feed- 
ing a  load  with  2J  of  #24  wire 
clip  leads  might  have  over  an 
Ohm  of  impedance  for  fast 
logic  signals. 

Fig.  6  shows  typical 
output  connections  for  a 
modular,  fixed  voltage  supply 
which  does  not  have  sense 
lines.  Any  stated  performance 
specifications  (%  regulation, 
noise,  ripple,  etc.)  apply  only 
at  those  terminals.  They  will 
still  be  very  close  if  the 
supply  feeds  a  load  via  #8 
wire  leads.  If  the  supply  is 
feeding  a  home  brew  back- 
plane wire  wrapped  with  #30 
wire,  the  top  of  the  card  12 
slots  away  may  be  in  trouble! 


Some  of  the  connecting 
lead  problems  go  away  if  the 
supply  has  sense  leads  as 
shown  in  Fig.  7.  Sense  leads 
must  connect  electrically  as 
shown  in  Fig.  7a.  If  this 
connection  is  made  physically 
at  the  supply,  the  equivalent 
circuit  is  the  same  as  Fig.  6.  If 
both  the  sense  leads  and  load 
leads  attach  at  the  load  as 
shown  in  Fig,  7b,  the  pub- 
lished specs  now  apply  at  the 
load. 

Power  supply  test  hookups 
must  be  carefully  and 
properly  made!  Fig.  8  shows 
right  and  wrong  connections 
—  note  that  the  "wrong"  con* 
nectton  includes  the  effect  of 
the  load  leads  and  the  drop 
across  the  ammeter  in  the 
measurement.  If  you  want  to 
prove  the  importance  of 
heavy  power  supply  leads, 
repeat  some  of  the  tests  out- 
lined  below  using  the 
"wrong"  connection  and  #30 
wire  and  check  the 
difference. 

Do  the  transient  test  first 
and  discard  or  redesign  any 
unit  which  fails.  Use  the  triac 
switch  of  Fig.  4  with  the 
connections  shown  in  Fig.  9. 
Remember  the  grounding  pre- 
cautions if  an  isolation  trans- 
former is  not  used.  With  SW3 
set  to  T/ON  and  SW1  set  to 

0°J  sync  the  scope  so  the 
rising  output  of  the  PSUT  is 
displayed  on  the  scope  as  in 
Figs.  10a  and  10b.  Repeat  the 
test  for  T/OFF  (Fig.  10d)and 
repeat  the  T/ON  test  with 
SW1  set  to  90°  (Fig.  10c). 
OK  the  PSUT  only  if  no 
spiking  occurs  under  low, 
medium  and  full  load  condi- 
tions. If  rate  of  rise  is  impor- 
tant to  your  system,  measure 
it  before  dismantling  the  test 
setup.  The  PSUT  shown  in 
Fig.  10  was  a  surplus  supply 
with   a  good  pedigree;   it   is 
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Fig.  10a,  Turn-on  of  5  Vt  3  A  power  supply;  1.8  A  toad, 
switched  at  line  voltage  zero  crossing.  Time  of  rise  -  3 
mi  ft /seconds,  Note  rapid  response  to  very  minor  overshoot. 


very  gratifying  to  have  such 
excellent  test  results  from  a 
supply  which  cost  about  half 
the  going  rate! 

Set  up  the  regulation  test 
as  shown  in  Fig.  11,  Select 
R2  of  the  dynamic  load  (Fig. 
3)  for  one  volt  drop  at  full 
rated  load  current  of  the 
PSUT,  then  read  current  with 
the  VOM  at  output  L  For 
example,  if  R2  is  1  Ohm, one 
Amp  will  give  one  volt  across 
R2.  Set  the  line  voltage  to 
115  volts  and  set  the 
reference  supply  to  the  same 
output  voltage  as  the  PSUT. 
Lei  the  whole  system  warm 
up     at     50%     load     (PSUT 


rating),  then  connect  the 
VOM  with  the  resistive  net- 
work shown  in  Fig.  11.  Set 
the  VOM  to  the  50  microamp 
scale  and  adjust  the  reference 
supply  so  the  meter  reads 
zero.  Gose  SW4  and  readjust 
the  reference  supply  for  mid- 
scale  on  the  meter*  Now,  50 
millivolts  change  in  PSUT 
output  will  swing  the  meter 
to  end  scale.  Lower  the  line 
voltage  to  105  volts,  note  the 
VOM  reading  after  one 
minute,  then  raise  the  line  to 
1 25  volts  and  note  the  change 
after  one  minute, 

Percentage    regulation     is 
defined  as 


Fig.  J  Oh.  Double  exposure  of  5  V}  3  A  power  supply;  IMA 
load,  zero  crossing  turn-on.  Voltage  irregularity  caused  by 
incomplete  charging  of  filter  cap  on  first  cycle  of  line  voltage. 
Note  that  voltage  does  not  exceed  set  value  more  than  196. 
Excellent  regulator! 


VH- VL 
VH 


100%p 


where  VH  is  PSUT  output  at 
high  line  and  VL  is  PSUT 
output  at  low  line.  Since  this 
connection  will  measure  the 
change  in  output,  this  reduces 
to  the  VOM  reading  in  milli- 
volts divided  by  the  output 
voltage  set  on  PSUT  (an 
approximation,  unless  a 
digital  voltmeter  is  available 
to  measure  VH),  For  100 
millivolts  change  {full  scale 
swing  on  the  VOM  with  SW4 
closed)  on  a  5  volt  supply, 
the  %  regulation   is  J/5  or 


2%.  This  is  a  "not  good" 
unless  the  impedance  test 
gives  exceptionally  good 
results.  Even  so,  such  poor 
regulation  on  a  supply  sold  as 
a  "regulated"  supply  may 
mean  the  regulator  circuit  has 
problems. 

Repeat  the  test  with  line 
voltage  fixed  at  1 1 5  volts  and 
change  the  load  from  no  load 
to  full  load.  Compute  the 
regulation  as  before,  using  the 
change  in  output  voltage  as 
measured  by  the  VOM  and 
the  nominal  output  voltage  of 
the  PSUT.  Acceptable  regula- 


Fig*    10c,    Turn-on  of  5    Vt  3  A  power  supply;  1,8  A  toad, 
turn-on  at  line  peak. 


Fig.  JOd.  Turn-off  of  5  Vt  3  A  power  supply  with  1.8  A  load; 
total  decay  time  —  1 50  milliseconds.  Note  complete  absence 
of  transients. 
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lion  is  .2%  (10  millivolts 
change  on  a  5  volt  supply), 
but  .136  is  better  for  most 
applications.  For  that  supply 
with  poor  line  regulation, 
repeat  the  no  load/full  load 
test  at  low  line  voltage  and 
reject  it  for  long-term  use  if 
the  regulation  changes  sub- 
stantially at  low  line  voltage. 
Run  the  heat  test  by 
pulling  full  load  for  several 
hours.  The  PSUT  output 
should  change  very  little,  and 
no  part  of  the  supply  should 
become  too  hot  to  touch.  If 
the  heat  rise  is  too  much  or 
the  regulation  changes  drasti- 
cally, reserve  the  unit  for 
smaller  loads  or  intermittent 
duty.  Sometimes  it  is  possible 
to  add  heat  sinks  to  over- 
heating   supplies,    but    heat- 


flow    design    is    beyond    the 
scope  of  this  article. 

The  output  impedance  test 
also  uses  the  variable  load.  In 
this  case,  set  some  mid-range 
load  on  PSUT,  then  feed  a 
small  amplitude  square  wave 
or  pulse  to  the  modulation 
input.  Use  the  scope  to  mon- 
itor the  I  terminal  on  the 
variable  load,  and  set  the 
modulation  drive  so  the 
current  is  changed  by  1 0%  of 
the  fixed  load  current.  Then 
move  the  scope  to  the  PSUT 
output  and  look  for  output 
voltage  changes  at  the  modu- 
lation frequency.  Measure 
both  the  current  change  and 
output  change  in  voltage 
peak-to-peak  and  divide  the 
voltage  change  by  the  current 
change.  Output  impedance  is 
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simply  this  voltage  divided  by 
the  current.  For  example, 
assume  the  load  current  is  1 
Amp,  with  a  current  change 
of  ,1  volt  peak-to-peak.  If 
the  PSUT  output  changes  by 
,01  volt  peak-to-peak,  the 
impedance  is  .01  (A  or  ,1 
Ohm,  a  good  value.  Vary  the 
pulse  frequency  over  a  fairly 
wide  range  to  check  for  any 
major  change  in  impedance. 
Most  solid  state  supplies  of 
good  design  will  hold  output 
impedance  essentially  con- 
stant over  a  wide  frequency 
range. 

Now  that  you  have  located 
a  good  supply  with  tow  impe- 
dance, don't  handicap  it!  Run 
bus  bars  for  power  lines 
instead  of  wires,  solder  power 
connections     everywhere 


except  where  they  pass 
through  connectors,  use  high 
quality  connectors  and 
choose  or  lay  out  PC  boards 
with  wide,  multiple  power 
runs.  Even  if  the  logic  card 
draws  fairly  low  power,  fast 
logic  generates  fast  transients. 
Small  power  conductors  are 
inductive  at  much  lower  fre- 
quencies than  large,  flat  con- 
ductors. Inductance  in  a 
power  bus  encourages  inter- 
stage coupling,  which  spells 
trouble  in  any  computer. 

Power  supply  testing  is  so 
important  that  all  computer 
hobby  club  members  who 
home  brew  equipment  should 
pool  their  resources  to 
assemble  a  good  test  facility, 
then  help  each  other  check 
out  all  their  power  supplies.  ■ 
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A  RTTY/Computer  Display  Unit 

-Baudot,  ASCII,  TTL,  RS232,  etc.,  etc. 


In  order  to  interface  man 
with  computer,  some  sort 
of  input/output  device  is 
needed.  An  extremely  ver- 
satile output  device  is  a  visual 
display  unit,  which  displays 
data  on  any  modified  tele- 
vision screen. 

The  display  unit  described 
in  this  article  is  very  efficient, 
both  in  price  and  in  the 
density  of  the  data  on  the 
screen.  It  displays  25  lines  of 
40  characters  each  on  the 
screen   -  almost  double  the 
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density  of  most  other  display 
units  now  on  the  market. 
And  the  parts  cost  is  less  than 
$100,00,  buying  from  com- 
panies advertising  in  the  back 
of  this  and  other  electronics 
magazines,  including  the  price 
of  the  double-sided,  plated- 
through  board.  AH  display 
unit  parts,  including  the  $20 
power  supply,  are  contained 
on  one  7.2"  x  11,4"  board. 
The  option  boards  are  both 
about  4M  x4". 

The  two  option  boards 
that  are  available  are  used  to 
input  serial  ASCII  and  serial 
Baudot.  The  first  accepts 
the  serial  ASCII,  converts  it 
to  parallel,  and  enters  it  into 
the  dispiay  unit's  memory.  It 
also  accepts  parallel  data 
from  a  keyboard,  etc.,  and 
serializes  it.  The  serial  inter- 
faces can  be  either  TTL,  El  A 
RS-232C,  or  20  mil  loop 
compatible,    all   selected    by 


two  jumpers.  The  other 
option  accepts  serial 
Baudot  code,  converts  it  to 
parallel,  and  changes  the  code 
to  ASCII.  This  ASCII  data  is 
then  sent  to  the  display  unit. 
The    inputs    to    the    Baudot 

board  can  be  either  TTL,  El  A 
RS232C,  or  60  mil  loop. 


A  useful  feature  ol~  the 
display  unit  is  called  next  line 
blanking.  This  causes  the 
screen  to  be  erased,  line  by 
line,  as  the  cursor  moves 
down  a  page  full  of  data.  If 
this  feature  was  not  in  the 
display  unit,  after  the  screen 
had  been  filled  with  data 
once,  you  would  simply  be 
writing  over  old  data,  char- 
acter by  character.  To  say  the 
least,  this  can  be  very  con- 
fusing! Full  cursor  control  is 
available  using  the  "forward/ 
backward*'  input.  The  cursor 
can  be  moved  straight  up  or 
down,  left  or  right,  or  to  the 


left  of  the  screen,  and  then 
up  or  down  one  line.  A  self- 
test  line  is  available  so  that 
signals  can  be  displayed  on 
the  screen;  therefore,  in  most 
cases,  an  oscilloscope  is  not 
needed.  All  logic  is  done  with 
standard  TTL  gates  and 
dividers,  There  are  no  capaci- 
tively  coupled  lines  or  other 
bears  to  troubleshoot,  so  a 
person  with  a  modest  ex- 
perience with  logic  will 
probably  be  able  to  easily  fix 
his  board,  should  it  not  work. 

Basic  Information 

The  3320  display  unit  has 
a  format  of  25  lines  con- 
sisting of  40  characters  each. 
The  characters  are  arranged  in 
a  standard  5x7  matrix,  each 
space  in  the  matrix  being 
either  a  white  or  a  black  dot 
on  the  screen  of  the  tele- 
vision. There  is  a  one  dot 
space  both  horizontally  and 
vertically    which    is    always 
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black  to  make  sure  that  there 
is  space  between  characters* 
Therefore,  each  character 
lakes  up  a  space  of  6  x  8  dots 
on  the  screen,  as  shown  in 
Fig.  1  for  the  letter  "A". 
Each  dot  represents  one  cycle 
of  the  master  clock. 

The  cursor,  or  the  marker 
showing  the  next  character 
position,  is  a  white  line  five 
dots  wide  on  the  top  scan  line 
of  that  character,  which  is 
otherwise  always  black.  The 
cursor  flashes  at  a  rate  of  two 
times  per  second  to  aid  in 
finding  it  in  a  crowded 
screen. 

Since  characters  take  up  6 
x  8  dots,  and  there  are  40 
characters  on  each  of  the  25 
lines,  there  is  a  display  area  of 
240  x  200  dots,  There  are 
provisions  in  the  timing 
chain,  however,  for  384  x 
264  dots.  The  reason  for  this 
is  that  the  television's  beam 
scans  past  the  edge  of  the 
screen,  where  you  can't  see  it. 
When  it  is  well  past  the  visible 
area  on  the  screen,  a  hori- 
zontal or  vertical  sync  pulse  is 
sent  which  causes  the  beam 
to  go  back  to  the  left  edge  or 
to  the  top  of  the  screen, 
respectively.  The  display  is 
centered  within  the  384  x 
264  dot  matrix,  and  fills  up 
the  visible  screen  of  most 
television  sets.  This  arrange- 
ment is  shown  in  Fig,  2. 

To  interface  the  unit  with 
the  outside  world,  a  parallel 
input  and  video  output  are 
provided,  The  input  consists 
of  seven  data  lines  coded  in 
ASCII,  along  with  a  strobe 


line.  The  strobe  line  is  used  to 
tell  the  display  unit  when  to 
enter  the  data.  When  the 
strobe  line  makes  its  transi- 
tion (either  positive  or  nega- 
tive, jumper  selectable),  the 
data  is  entered  into  memory. 
This  strobe  line  is  de-bounced 
on  the  board,  and  a  strobe 
received  pulse  is  available  at 
the  output  connector.  This  is 
used  by  the  input  options  and 
is  required  by  some  types  of 
keyboards.  The  video  output 
is  a  2.25  V  P-P  signal  with  the 
specifications  shown  in  Fig, 
3, 

Timing 

The  schematic  diagram  for 
the  liming  chain  is  shown  in 
Fig,  16,  while  the  timing 
chain  is  shown  in  Fig.  15. 

All  liming  is  derived  from 
a  crystal -control  led  oscillator 
whose  frequency  is  6.082560 
MHz,  The  output  of  this 
oscillator  is  called  the  A 
clock,  and  is  fed  into  various 
dividers  until  it  finally 
reaches  the  T  clock,  being  60 
Hz. 

The  B  clock  is  exactly  half 
of  the  master  clock,  since  it 
goes  through  the  first  flip 
flop  in  the  divider  chain.  The 
C,  D,  and  E  clocks  are  all  of 
the  same  frequency,  but  are 
different  in  phase.  Since  char- 
acters are  six  dots  wide,  there 
are  six  A  clock  pulses,  three  B 
clock  pulses,  and  one  each  C, 
D(  and  E  clock  pulses.  This  is 
shown  in  Fig,  4  for  the  top  of 
the  letter  "A". 

The  F  clock  is  half  of  the 
D  clock,  and  from  the  G  to 


the  J  clocks,  the  previous 
clock  is  divided  by  two  to  get 
the  present  one. 

The  K  clock  is  special, 
however.  It  is  low  when  char- 
acters can  be  printed  across 
the  line  and  goes  high  when 
they  can't  {during  horizontal 
retrace).  There  are  enough 
clock  pulses  for  64  characters 
on  a  line,  but  only  40  of 
these  are  used.  The  ^xtra  24 
character  positions  cannot  be 
displayed  on  most  television 
sets,  anyway,  and  are  used  for 
horizontal  retrace.  The  K 
clock  is  not  the  output  of  a 
flip  flop,  but  rather  a  latch 
that  gets  set  on  the  41st 
character  and  reset  on  the 
first  character.  In  the  middle 
of  retrace  (when  the  I  clock  is 
low),  a  horizontal  sync  pulse 
is  created.  This  tells  the  tele- 
vision to  send  the  electron 
beam  back  to  the  left  side  of 
the  screen  so  that  a  new  scan 
line  can  begin. 

The  K  clock  is  divided  by 
two,  four  and  eight  to  get  the 
L,  M,  and  N  clocks,  respec- 
tively. These  three  clocks  are 
fed  to  the  character  generator 
to  tell  it  which  scan  line  of 
the  character  the  television  is 
displaying.  This  is  shown  in 
Fig,  5  for  the  left  side  of  the 

letter  "A". 

Note  that  the  top  scan  line 
is  always  blank.  This  is  to 
provide  vertical  spacing 
between  characters,  and  to 
allow  time  for  40  characters 
of  the  page  memory  to  be 
moved  into  the  line  memory. 
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This  is  explained  in  detail  in 
the  memory  section. 

The  last  six  clocks  are 
different  because  they  are 
reset  at  the  end  of  the  frame. 
There  are  provisions  for  264 
scan  lines  per  frame  (33  char- 
acter lines  of  eight  scan  lines 
each).  Since  all  dividers  must 
be  synchronized  with  each 
other,  all  affected  counters 
are  reset  at  the  end  of  the 
frame,  and  the  whole  liming 
chain  starts  over. 

As  was  mentioned  earlier, 
there  are   provisions  for   33 

character  lines,  but  only  25 
of  them  are  used.  The  T  clock 
is  low  when  characters  can  be 
vertically  printed  on  the 
screen,  and  high  when  they 
can't  (during  vertical  retrace). 
The  T  clock  is  like  the  K 
clock,  in  that  it  is  a  set/reset 
flip  flop  arranged  as  two 
cross-coupted  NOR  gates.  The 
flip  flop  is  set  on  the  26th 
line  and  reset  on  the  first.  In 
the  middle  of  vertical  retrace, 
the  vertical  sync  pulse  is 
created,  telling  the  tele- 
vision's electron  beam  to  go 
to  the  upper  left  hand  corner 
of  the  screen  and  start  a  new 
frame.  Several  other  timing 
pulses  are  derived  from  the 
lettered  clock  pulses,  and 
they  are  explained  in  the 
cursor  control  and  memory 
sections, 
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Memory 

The  memory  schematics 
are  shown  in  Fig.  19. 

There  are  two  clocks  asso- 
ciated with  the  page  (hex* 
1024  bit)  memory,  and  one 
more  is  created  For  the  line 
(hex-40  bit)  memory.  The 
main  memory  clocks  are 
labeled  01  and  02,  01  being 
the  output  clock  and  02 
being  the  input  clock.  For 
every  character  that  is 
shifted,  both  clocks  have  to 
be  sent  to  the  shift  registers. 
These  two  clocks  have  to 
swing  from  +5  to  -1 2,  which 
are  not  standard  TTL  levels, 
and  must  not  overlap.  There 
is  a  clock  driver  between  the 
timing  chain  and  the  memory 
to  buffer  these  clocks-  Since 
there  are  1024  positions  in 
the  shift  register,  but  only 
1000  are  used  to  display  data, 
24  extra  clocks  must  be 
added  somewhere  in  the 
frame. 

These  extra  24  pulses 
begin  at  the  rise  of  the  T 
clock,  and  end  after  24  pulses 
have  been  counted  by  circuits 
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Fig.  7. 

21,  13,  and  22,  These  24 
pulses  are  logically  ORed 
with  the  1000  pulses  that 
occur  normally.  The  1000 
pulses  occur  during  the  scan 
line  that  is  always  black  on 
the  screen  (L1 ),  and  only  in 
the  character  area  (the 
240x200  dot  area  where  char- 
acters are  displayed}.  There 
are  40  of  each  clock  per 
character  line,  where  a  char- 
acter  line   consists  of  eight 

scan  lines. 

The  line  memory  is 
clocked  by  the  line  clock 
which  comes  40  times  per 
scan  line.  During  the  top  scan 
line  of  a  character  line  (L1)f 
the  page  memories  are  being 
clocked  out,  and  that  data  is 
being  clocked  into  the  line 
memory.  The  data  that  was  in 
the  line  memory  is  sent  to  the 
character  generator,  but  since 
tt  is  scan  line  number  one,  the 
output  of  the  character  gen- 
erator is  all  zeros.  On  the 
next  seven  scan  lines  the  data 
just  fed  into  the  line  memory 
is  clocked  into  the  character 
generator  over  and  over  again. 


The  character  generator  is 
actually  a  read  only  memory 
that  is  addressed  by  the 
output  of  the  line  memory 
and  the  L,  M,  and  N  clocks 
which  tell  it  which  scan  line 
the  unit  is  now  displaying. 
The  output  for  the  first  scan 
line  (L,  M,  N  -  0)  is  always 
zeros,  so  the  top  scan  line 
always  is  black.  The  output 
for  the  second  scan  line  of 
the  letter  UA"  would  be 
00100,  the  one  being  the 
point  on  the  top  of  the  letter. 

The  output  of  the  char- 
acter generator  is  sent  to  a 
shift  register,  which  shifts  the 
data  out  at  the  frequency  of 
the  A  clock.  The  serial  input 
of  this  output  register  is 
grounded  so  that  during 
retrace  Its  output  is  low, 
making  black  dots  on  the 
screen.  The  character  gener- 
ator's output  is  loaded  into 
the  output  register  when  load 
is  low  and  the  A  clock  rises. 
Note  that  the  first  load  puke 
is  created  one  character 
position  after  the  other 
memory  clocks  start.  This  is 


because  there  is  a  long  propa- 
gation delay  between  the 
page  memory's  and  the  char- 
acter generator's  outputs.  The 
output  of  the  shift  register  is 
sent  to  a  buffer  transistor 
where  it  is  mixed  with  the 
sync  pulses  and  is  sent  to  the 
television. 

Input  Conditioning 

The     input     conditioning 

and  cursor  control  schematics 
can  be  found  in  Fig.  1 7. 

In  order  to  enter  the  input 
data  into  the  memory,  it  is 
required  that  a  strobe  pulse 
accompany  the  data.  This 
pulse  can  be  either  negative 
or  positive  going,  depending 
on  the  wiring  of  the  strobe 
jumper.  If  it  is  a  neptive 
strobe,  points  A  and  C  are 
jumpered  as  explained  on  the 
cursor  control  drawing. 

The  de-bouncer  is  the  first 
type  D  flip  flop  in  the  chain. 
After  strobe  is  received  (pin  2 
of  35  goes  low),  the  device 
waits  for  the  next  rise  of  the 
S  clock.  When  this  happens, 
the  output  (pin  6)  goes  high. 
The  reason  that  this  circuit 
de-bounces  is  that  the  S  clock 
has  a  period  longer  than  any 
noise  on  the  strobe  pulse 
could  last. 

The  sequence  of  events  is 
shown  in  Fig.  6,  Pin  6  of  35  is 
sent  to  the  clock  of  the  next 
Flip  flop.  When  it  goes  high, 
the  grounded  input  is  trans- 
ferred to  the  output  (pin  9), 
and  that  sets  the  NAND  gate 
set/reset  flip  flop.  When  this 
flip  flop**  Q  output  (pin  8) 
goes  high,  its  Q  output  goes 
low,  running  back  through  an 
AND  gate  and  setting  the 
second  type  D  flip  flop.  Even 
though  pin  9  of  35  now  goes 
high,  the  set/reset  Hip  flop 
stays  set  (pin  8  stays  high). 
That  output  is  sent  to  the 
input  of  another  type  D  flip 

flop  whose  clock  is  the  T 
clock.  Therefore,  when  T 
goes  high,  pin  5  of  36  goes 
high  and  6  of  36  goes  low. 
Pin  6  of  36  is  fed  back  to 
reset  the  set/reset  flip  flop, 
bringing  pin  8  of  17  low.  The 
next  time  the  T  clock  rises, 
pins  5  and  6  will  go  back  to 
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their  normal  states.  Pin  5, 
therefore,  goes  high  for 
exactly  one  cycle  of  the 
timing  chain.  The  clear  line 
sets  the  second  and  third  type 
D  flip  flops  to  the  correct 
slates. 

Pm  5  of  36  is  sent  to 
different  parts  of  the  cursor 
control  section  depending  on 
the  setting  of  the  control  bits. 
If  bits  6  and  7  of  the  input 
data  are  not  both  low,  a 
standard  update  cycle  begins. 
This  is  where  the  input  data  is 
put  into  memory  and  the 
cursor  is  moved  one  position 
forward  or  backward,  If, 
however,  bits  6  and  7  of  the 
input  data  are  both  low,  a 
line  Feed  (LF)  cycle  begins.  If 
an  LF  cycle  happens  with  bit 
one  low,  then  a  line  feed  is 
initiated  (the  cursor  moves 
straight  up  or  down  one  line). 


actually  a  divide  by  40  chain 
placed  in  front  of  a  divide  by 
25  chain.  Since  the  total 
chain  divides  by  1000,  and 
1000  clock  pulses  are  created 
each  frame,  the  output  of  the 
last  stage  of  the  divider  will 
drop  once  each  frame.  When 
this  output  drops,  the  cursor 
is  displayed  on  the  screen, 

To  move  the  position  of 
the  cursor,  the  divider  must 
drop  at  a  different  time  in  the 
frame.  This  can  be  accom- 
plished since  the  input  of  the 
divider  can  receive  pulses 
from  either  the  character 
clock  generator  or  a  special 
circuit  that  either  adds  or 
takes  away  pulses. 

If  an  extra  pulse  is  fed  to 
the  divider,  the  output  will 
drop  one  character  earlier.  If 
a  pulse  is  taken  away,  the 
output  will  drop  later,  since  it 
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If  bit  one  is  high  during  an 
LF  cycle,  the  cursor  moves 
back  to  the  beginning  of  the 
line,  and  then  up  or  down 
one  line.  In  this  case,  a  set  to 
40  pulse  is  created  at  pin  1  I 
of  38  since  bits  6  and  7  are 
both  low  (1  of  37  is  high)  and 
bit  one  is  high.  This  status  is 
ANDed  with  the  up  or  down 
pulse  (only  created  during  an 
LF  cycle)  to  arrive  at  the  set 
pulse.  The  any  cycle  line  is 
hooked  directly  to  pin  5  of 
36,  so  it  goes  high  for  one 
cycle  after  strobe  drops  no 
ma  iter  how  any  of  the  data 
bits  are  set.  Fig.  7  shows  the 
ASCII  codes  as  used  in  the 
3320  display  unit. 

Cursor  Control 

The  cursor  control  section 
can  be  thought  of  as  a  chain 
of  flip  flops  that  divide  theii 
input  by  1000.  The  clock  for 
this  divider  sends  a  pulse 
during  the  first  scan  line  (LI), 
above  where  each  character 
could    be.    The    divider    is 


will  take  longer  to  count 
1000  pulses.  Instead  of  taking 
away  pulses,  a  long  pulse  is 
created  that  "covers"  two 
normal  pulses,  as  shown  in 
Fig.  8.  So  if  we  want  to  move 
the  cursor  back  one 
position,  an  extra  pulse  is 
added  between  the  normal 
character  clock  pulses.  If  we 
want  to  move  the  cursor 
ahead  one  position,  we  cover 
up  two  pulses  by  adding  one 
long  pulse.  The  pulse, 
whether  short  or  long,  is 
created  when  the  update 
cycle  drops,  setting  pin  9  of 
22  high.  Pin  9  of  22  goes  low 
the  next  time  that  the  E 
clock  rises,  and  will  stay  low 
until  the  update  cycle  drops 
agaia  If  the  FWD/BKWD  line 
is  high,  this  pulse  goes 
through  an  AND  gate  to  set  a 
set/reset  flip  flop,  IC23.  The 
next  time  that  the  G  clock 
goes  high,  Hie  set/resel  Flip 

flop  gets  reset.  This  flip  Hup, 
therefore,  stays  set  for  the 
first  two  character  positions 


of  the  frame.  The  output  of 
this  flip  flop  is  called  the 
forward  pulse. 

When  pin  9  of  22  is  highp 
an  A  clock  pulse  is  sent 
through  ^n  AND  gate  to  pin 
12  of  20.  This  pulse  is  called 
the  backward  pulse.  Even 
though  it  seems  that  two 
pulses  would  come  out  of  this 
gate  each  update  cycle,  only 
one  docs.  This  is  because 
there  is  a  propagation  delay 
between  the  A  clock  and  the 
T  clock.  Because  of  this  small 
delay,  the  T  clock  (and  the 
update  cycle)  drop  in  the 
middle  of  the  first  C  clock  of 
the  frame.  Therefore,  the 
very  first  A  clock  pulse  of  the 
frame  does  not  get  through  to 
pin  12  of  20,  but  the  second 
one  does.  By  the  time  that 
the  third  A  clock  pulse 
comes,  pin  9  of  22  has  been 
reset  to  0,  The  one  short 
pulse  that  does  get  through  is 
called  the  backward  pulse. 

The  character  clock,  for- 
ward pulse,  and  backward 
pulse  are  all  ORed  together  to 
form  the  input  to  the  divide 
by  40  chain.  If  there  wasn't 
just  an  update  cycle,  only 
character  clock  pulses  get 
through.  If  there  was  just  an 
update  cycle  and  the 
FWD/BKWD  line  is  low,  the 
backward  pulse  will  also  get 
to  the  clock  of  the  divider. 
This  will  clock  the  divider 
one  extra  time,  so  its  output 
will  drop  one  position  earlier. 
If  there  was  just  an  update 
cycle,  and  the  FWD/BKWD 
line  is  high,  the  forward  pulse 
gels  through  and  covers  the 
first  two  character  clock 
pulses  as  well  as  the  backward 
pulse.  There  is  one  less  clock 
pulse  this  frame,  so  the 
divider  drops  later. 

The  divide  by  40  chain 
consists  of  circuits  30  and  31 , 
and  its  output  is  pin  1 1  of  31. 
When  this  output  drops,  it 
clocks  pin  6  of  32,  selling  pin 
II  to  a  low  state.  On  the  next 
character  clock  pulse  this  flip 
flop  is  set  (pin  11  goes  high) 
and  stays  that  way  until  the 
counter  drops  again. 

The  divide  by  25  chain 
operates  the  same  way  that 


the  divide  by  40  chain  does, 
as  far  as  adding  pulses  to 
move  the  cursor.  To  move  the 
cursor  up,  m  extra  pulse  is 
added,  making  the  divider 
drop  one  line  earlier.  If  the 
cursor  is  to  move  down,  a 
long  pulse  is  created  to  cover 
up  two  normal  pulses.  The 
normal  clock  to  this  divider  is 
pin  11  of  32,  which  goes 
through  IC28  lo  get  to  the 
divider  (circuits  33  and  34). 
The  dropping  of  the  LF  cycle 
line  sets  off  the  extra  pulse 
generators  in  the  divide  by  25 
counter  chain.  It  sets  pin  12 
of  24  high,  but  that  pin  is 
soon  reset  when  the  E  clock 
rises.  If  the  FWD/BKWD  line 
is  high,  the  pulse  from  this 
flip  flop  goes  through  an 
AND  gate  and  sets  a  flip  Hop, 
circuit  27.  The  0  output  {pin 
4)  of  this  flip  flop  goes  low 
immediately  and  rises  again 
when  the  P  clock  goes  high. 
The  Q  output  of  this  flip  flop 
is  therefore  low  for  two  char- 
acter lines  (1 6  scan  lines),  and 
is  called  the  down  pulse.  Pin 
12  of  24  also  is  ANDed  with 
the  A  clock  to  create  a  short 
pulse  (the  up  pulse).  The 
reason  two  pulses  are  not 
created  is  the  same  as  was 
explained  for  the  divide  by 
40  chain* 

The  up  and  down  pulses, 
along  with  the  normal  clock 
from  pin  I  1  of  32,  are  run 
through  an  AND  gate  and 
sent  to  the  clock  input  of  the 
divider.  If  a  line  feed  cycle 
has  just  happened,  and  the 
FWD/BKWD  line  is  low,  the 
short  pulse  from  pin  12  of  26 
is  added  on  lo  the  normal 
clock  pulses,  causing  the 
cursor  to  come  one  line 
earlier.  If  the  FWD/BKWD 
line  is  high,  ihe  long  pulse 
from  pin  4  of  27  covers  the 
first  two  normal  clock  pulses 
and  the  up  pulse.  Note  that 
the  up  and  backward  pulses 
come  even  if  the  FWD/BKWD 
line  is  high,  since  they  will  be 
blocked  out  by  the  down  and 
forward  pulses  anyway. 

The  divide  by  25  chain 
consists  of  circuits  33  and  34, 
and  its  output  is  pin  1 1  of  34. 
This  output  is  the  clock  input 
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to  a  J-K  flip  flop,  pin  1  of  32. 
When  the  output  of  the 
counter  drops,  the  flip  flop 
changes  states,  and  pin  14  of 
32  goes  high,  This  flip  flop  is 
reset  by  the  next  character 
clock  pulse,  so  pin  14  of  32 
goes  high  for  only  one  char- 
acter width. 

This  line  is  called  character 
position  and  goes  to  the  chip 
enable  of  the  character  gener- 
ator, which  causes  the  genera- 
tor's output  to  go  high 
(display  white  on  the  screen). 
This  is  the  cursor,  and  it  goes 
to  a  blinker  circuit  before  it 
gets  to  the  character  gener- 
ator, which  switches  it  off 
and  on  at  the  rate  of  about 
two  times  per  second. 

The  character  position  line 
is  ANDed  with  the  update 
cycle  and  that  pulse  is  sent  to 
the  page  memory  location 
that  it  is  now  at.  The  memory 
therefore  gets  changed  during 
the  update  cycle,  while  the 
position  of  the  cursor  gets 
changed  during  the  frame 
immediately  following  the 
update  cycle. 

To  clear  the  display  and 
move  the  cursor  to  the  upper 
right  hand  position  of  the 
screen,  the  clear  line  is 
brought  high.  This  brings  the 
write  line  of  the  page 
memory  high-  It  also  brings 
the  input  to  the  memory  bit 
6  high.  All  keyboard  data  is 
gated  to  the  memory  inputs 
only  when  the  update  cycle  is 
high,  so  the  other  five  data 
inputs  will  be  low,  The  ASCII 
code  for  a  space  is  all  bits  low 
except  for  bit  6.  So  what  will 
happen  is  that  the  memory 
witi  take  the  input  data 
(space)  and  keep  putting  it 
into  memory  until  the  clear 
line  goes  low.  If  the  clear  line 
was  high  long  enough  to 
allow  all  of  the  memory 
positions  to  be  accessed  (1  /60 
second),  the  memory  will  be 
filled  with  blanks. 

Now  that  the  screen  is 
blank,  the  cursor  has  to  be 
moved  to  the  first  position  of 
the  page.  To  do  this,  both  of 
the  cursor  divider  chains  are 
set  to  all  ones;  on  the  next 
clock     pulse     the     divider's 
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outputs  will  drop,  displaying 
the  cursor.  A  set/reset  flip 
flop  is  set  when  clear  goes 
high,  and  its  output  (pin  13 
of  27)  is  used  to  preset  the 
divider  chain.  Since  the  first 
clock  pulse  that  gets  to  the 
divider  must  be  at  the  begin- 
ning of  the  frame  (so  the 
counter  will  drop  after  the 
first  clock  pulse,  or  in  the 
first  character  position),  the 
preset  line  must  go  back  to  its 
normal  state  at  the  beginning 
of  the  frame.  The  preset  line 
goes  low  the  first  time  that 
the  T  clock  goes  low,  after 
clear  drops.  Since  the  T  clock 
goes  low  at  the  beginning  of 
the  frame,  so  does  the  preset 
pulse,  and  the  dividers  are 
now  clocked. 

Next  Line  Blanking 

The  next  line  blanking 
schematic  can  be  found  in 
Fig.  18. 

The  next  line  blanking 
circuit  makes  sure  that,  after 
you  fill  the  screen  and  are 
about  to  start  writing  over 
old  information,  old  informa- 
tion gets  erased.  It  clears  the 
screen  line  by  line,  as  the 
cursor  moves  downward. 

The  lines  get  "blanked" 
under  the  following  two  con- 
ditions: 

1.  If  the  cursor  is 
detected  in  the  first 
character  position  of  a 
line.    In   this  case,   the 
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line  that  the  cursor  is 
on  gets  filled  with 
blanks. 

2.  If  a  line  feed  is 
initiated,  (The  cursor 
moves  straight  down,) 
In  this  case,  the  line 
below  the  cursor's  gets 
filled  with  blanks. 
Therefore,  after  the  line 
feed  is  finished,  the  cur- 
sor is  on  the  blank  line. 

To  find  whether  or  not  the 
cursor  is  in  the  first  position 
of  any  line,  character  position 
is  ANDed  with  a  signal  that  is 
high  only  in  the  first  position 
of  each  line.  This  signal  is  pin 
12  of  40,  which  is  a  J-K  flip 
flop  that  gets  set  at  the  begin- 
ning  of  a  line  and  reset  after 
the  first  character  position  of 
the  line  is  passed.  Since  the 
first  load  pulse  lags  behind 
the  first  line  clock  pulse  by 
one  character  (as  explained  in 
the  memory  section),  when 
both  of  these  are  high,  and 
we  are  in  the  character  area, 
we  are  also  in  the  first 
position  of  a  line. 

As  was  stated  earlier,  this 
pulse  is  ANDed  with  char- 
acter position,  and  if  it  is  not 
"any  cycle"  or  the  frame 
right  after  it,  it  is  used  to  set 
a  flip  flop  (circuit  43).  This 
flip  flop's  output  (pin  13)  is 
reset  to  zero  the  next  time 
the  K  clock  goes  high  (at  the 
end  of  the  scan  line).  This 
line  goes  on  to  bring  the  write 
line  of  the  memory  high, 
along  with  the  bit  6  input,  so 
that  the  memory  gets  filled 
with  spaces,  Since  this  line 
goes  high  at  the  beginning  of 
a  scan  line  and  drops  at  the 
end  of  tt,  40  locations  of 
memory  get  filled  with 
spaces.  The  memory  gets 
written  with  spaces  every 
cycle  that  the  cursor  is  in 
position  one. 

In  the  second  case,   if  an 
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LF  cycle  occurs,  it  is  ANDed 
with  character  position  to  set 
a  flip  flop  (circuit  43).  This 
will  bring  pin  4  of  43  high, 
and  will  allow  the  next  flip 
flop  (circuit  24)  to  toggle. 
This  will  happen  the  next 
time  the  N  clock  drops,  or  at 
the  beginning  of  the  next 
character  line.  This  pulse  is 
fed  back  to  the  first  flip  flop 
and  resets  it.  The  line  is  reset 
the  next  time  that  horizontal 
sync  goes  low.  Therefore,  the 
line  goes  high  for  almost  one 
scan  line,  on  the  character 
line  below  the  line  where  the 
cursor  now  is,  (Remember 
that  the  cursor  moves  after  an 
LF  cycle  drops.)  This  line 
also  is  fed  to  the  write  line  of 
the  page  memories  and  to  set 
bit  6  of  the  inputs  high. 

To  turn  the  next  line 
blanking  feature  off,  jumper 
on  the  board  the  two  pads 
marked  NLB.  This  grounds 
pin  11  of  29,  and  doesn't 
allow  a  write  pulse  to  go  to 
the  memory. 

Power  Supply 

The  power  supply  sche- 
matic can  be  found  in  Fig. 
14. 

The  power  supply  has  pro- 
visions for  +5,  -5,  and  -12 
volts  at  2,  .15,  and  .5 
Amperes,  respectively.  The 
+5  supply  consists  of  a  12.6 
V,  2  A,  C.T.  transformer 
whose  output  Is  rectified  and 
filtered  and  sent  to  two  7805 
(LM340T-5)  regulators.  The 
two  regulator  chips  are 
mounted  to  the  cabinet  and 
are  hooked  up  in  parallel. 

The  -12  supply  is  obtained 
by  rectifying  and  filtering  a 
28  V,  .85  A,  C.T,  transformer 
and  feeding  it  into  a  7912 
(LM320T-12)  regulator  chip. 
The  output  of  this  chip  is  -1 2, 
and  that  output  is  sent  to  the 
-5  regulator.  This  consists  of  a 
zener  diode  hooked  to  the 
base  of  an  MJ  E370  transistor. 
The  output  is  between  -5  and 
-6  volts. 

All  outputs  are  filtered 
with  .1  disc  capacitors  and 
100  u  F  electrolytics  to 
improve  regulator  response 
and  to  filter  out  noise. 
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Troubleshooting 

Power  supply:  When  the 
board  is  finished,  the  power 
supply  is  not  connected  to 
the  logic  circuits.  This  pre- 
vents high  voltage  from  ever 
reaching  the  integrated  cir- 
cuits, unless  the  power  supply 
fails  after  it  is  initially  tested. 

To  test  the  power  supplies, 
the  transformer  is  plugged 
into  the  board  (through  the 
molex  connector)  and  the 
voltages  are  measured  at  the 
terminals  marked  +5,  -5,  and 
-12.  If  all  of  the  voltages  are 
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correct  (according  to  the 
table  below),  the  three  sets  of 
pads  can  be  jumpered,  and 
the  voltages  measured  again. 
If  the  voltages  are  still  OK, 
the  logic  test  procedure  can 
begin.  If  not,  you  should  start 
checking  for  solder  shorts  on 
the  power  supply  lines. 
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Logic  testing:  The  3320 
display  has  a  self- test  feature 
which  makes  troubleshooting 
much  easier.  With  this  you 
can  see  any  pulses  that 
happen  in  the  "visible"  area 
of  the  frame.  The  visible  area 
means  any  area  of  the  frame 
that  can  be  displayed  on  a 
television.  Therefore,  you 
can't  see  the  sync  pulses,  and 
you  must  have  these  pulses  to 
be  able  to  display  anything  at 
all. 

To  use  self-test,  disconnect 
the  jumper  between  the  out- 
put shift  register  and  pin  1  of 
56  (between  points  D  and  E). 
This  will  take  any  video  data 
that  you  may  have  off  the 
screen.  Next,  connect  pin  1 
of  the  input  connector  to  the 
signal  line  that  you  want  to 
check.  There  should  be  a 
series  of  horizontal  (for 
slower  clocks)  or  vertical  (for 
faster  clocks)  lines  on  the 
screen,  where  white  is  a 
logical  one  and  black  is  a 
zero.  To  be  sure  that  sync  is 
there,  and  to  be  sure  that  the 
display  is  hooked  to  your 
television  correctly,  follow 
the  above  procedure  and 
hook  your  jumper  to  a 
moderately  fast  clock  (such 
as  the  G  clock).  In  this  case 
you  should  see  10  or  11  pairs 
of  black  and  white  vertical 
bars  on  the  screen.  If  nothing 
is  there,  first  check  the  con- 
nection to  your  television;  if 
you're  sure  that's  OK,  you 
will  need  a  scope  to  check  the 
sync  pulses  and  the  output  of 
the  buffer  transistor,  After 
you  get  seif*test  working,  go 
through  any  circuit  that  you 
think  is  bad  and  look  at  all  of 
the  signals.  Please  note  that 
only  TTL  level  signals  can  be 
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LOOKING  COWN  Oft  CIRCUIT  BOARD 

Fig,  13, 

displayed  using  self-test,  so 
don't  look  at  the  output  of 
the  page  memory's  clock 
driver,  or  either  of  the  nega- 
tive supplies! 

If  the  unit  does  not  work, 
the  first  thing  to  check  is  the 
timing  chain.  The  T  clock 
should  be  60  Hz  (one  hori- 
zontal line  on  the  screen).  If 
it  is  not  there,  start  at  the  A 
clock  and  work  your  way 
through  the  chain.  If  the 
master  clock  is  not  oscil- 
lating, be  sure  that  IC1  is  a 
7404  made  by  Texas  Instru- 
ments, If  it  is  not,  it  must  be 
replaced  with  one  that  is,  if 
the  timing  chain  is  all  right, 
check  the  01  and  02  clock 
pulses  at  pins  3  and  11  of  1 9, 
respectively.  There  should  be 
1024  small  white  dots  on  the 
television  screen.  If  there  are 
only  1000,  check  the  divide 
by  24  circuit,  ICs21,  13,  and 
22,  If  there  are  dots  all  over 
the  screen  (many  more  than 
1024),  make  sure  that  char- 
acter area  is  high  only  for  the 
area  shown  in  Fig,  2,  and  that 
the  divide  by  24  circuit  is 
working,  LI  should  be  one 
horizontal  scan  line  out  of 
eight  white,  while  load  should 
be  somewhat  similar  to  the  C, 
D,  and  E  clocks,  except  the 
pulses  will  only  appear  during 
character  area. 

If  everything  seems  to  be 
OK  in  the  timing  section, 
check  the  cursor  control.  If  a 
cursor  appears  on  the  screen, 
but  won't  move  when  pulsing 
the  strobe  line,  first  be  sure 
that  the  jumper  is  in  for 
positive  or  negative  strobe! 
Then,  see  if  there  is  a  pulse  at 
pin  5  of  36  that  lasts  exactly 
one  frame  {it  will  appear  as  a 
flash  on  the  screen).  If  this 
pulse  is  not  there,  try  clearing 
the  unit  by  bringing  the  clear 
line  to  +5  volts.  Because  of 
the  random  states  that  logic 
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comes  up  in,  some  units  must 
be  cleared  before  data  can  be 
entered. 

If  a  cursor  doesn't  appear 
look  for  a  character  clock 
(1000  pulses  on  the  screen)  at 
pin  11  of  25,  Be  sure  that  this 
is  clocking  the  flip  flops  and 
the  divide  by  10  (ICs  30  and 


31 ).  There  should  be  25  short 
normally  high  pulses  per 
frame  at  pin  11  of  32.  These 
25  pulses  are  sent  through  an 
AND  gate  to  clock  the  two 
divide  by  five  circuits.  If 
nothing  is  clocking,  check  the 
clear  lines  to  the  flip  flops 
and  the  dividers.  The  output 


of  the  second  divider  (IC34) 
should  cause  flip  flop  IC32  to 
toggle  once  per  frame-  This 
flip  flop  will  soon  be  reset  by 
the  next  character  clock 
pulse.  This  line  is  called  char- 
acter position,  and  is  used  to 
put  the  cursor  on  the  screen 
and  to  bring  the  write  line  of 


the   memory  high  during  an 

update  cycle. 

If  the  timing  and  cursor 
sections  both  work,  but  the 
memory  either  won't  enter 
data,  won't  fill  with  spaces 
when  the  clear  line  is  brought 
high,  or  is  creating  random 
characters  on  the  screen,  the 
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Fig.  1 7.  Cursor  control. 
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memory  section  of  the  unit 
must  be  checked.  First,  if  the 
screen  has  a  series  of  vertical 
white  lines  on  it,  check  pin 
1 1  of  53  for  a  low.  If  it  is  not 
low  (it  should  go  high  for  a 
brief  period  to  display  the 
cursor),  the  character  gener- 
ator chip  is  not  enabled  and 
all  ones  will  appear  at  its 
output.  If  this  is  not  the 
problem,  check  all  of  the 
TTL  level  clocks  such  as  LI, 
01,  02,  A  clock,  and  the  line 
clock.  If  these  seem  all  right, 
check  to  be  sure  that  the 
write  line  (pin  5  of  circuits 
46-51)  goes  high  for  a  very 
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Fig.  1 8.  Next  line  blanking. 

short  period  during  an  update 
cycle.  If  it  does  not,  check 
back  through  the  circuit  for 
the  two  write  lines  to  see 
where  they  stop  working.  If 
everything  is  OK  so  Tar,  you 
will  need  an  oscilloscope  to 
check  the  outputs  of  the 
clock  drivers,  circuit  45. 
There  should  be  very  little 
overshoot  on  these  two 
clocks,  and  they  must  swing 
from  about  +5  to  -1 2,  Do  not 
took  at  these  high  level  clocks 
with  self-test,  If  this  was 
done,  circuit  56  must  he  re- 
placed. If  the  screen  has  a  lot 
of  characters  that  are  shifting 

■  01 

JM#*6-^ 


randomly,  be  sure  that  there 
are  1024  clock  pulses  at  pins 
1 1  and  3  of  1 9.  I  f  there  are 
1024  pulses  per  frame  (on  the 
screen),  you  must  check  the 
high  level  clock  pulses  from 
the  clock  driver  with  an  oscil- 
loscope. 

If  everything  works  except 
the  next  line  blanking,  be 
sure  that  you  did  not  jumper 
the  NLB  pads  on  the  circuit 
board,  which  will  cause  the 
next  line  blanking  feature  to 
be  turned  off.  If  the  feature 
works  with  a  line  feed  but 
not  for  a  character  in  the  first 
position,  move  the  cursor  to 
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the  first  position  of  any  line 
and  check  for  a  short  pulse  at 

pin  8  of  42.  There  will  only 
be  one  pulse  per  frame.  If  it  is 
not  there,  be  sure  that  pin  2 
of  40  is  not  always  grounded, 
causing  the  flip  flop  to  stay 
cleared,  and  that  the  same 
flip  flop  is  being  clocked  at 
pin  one.  If  that  pulse  is  OK, 
see  if  it  is  getting  through  if  it 
ts  during  an  update  or  line 
feed  cycle  (any  cycle)  or  is 
the  cycle  after  such.  Pin  9  of 
28  goes  low  for  the  cycle 
after  any  cycle,  The  pulse  at 
pin  8  of  28  sets  a  set/reset 
flip  flop,  circuit  43,  at  pin  8, 
which  brings  the  write  line 
high.  The  line  goes  low  when 
the  K  clock  comes  again.  If 
the  unit  does  not  blank  the 
next  line  after  an  LF  cycle, 
see  if  the  flip  flop,  circuit  43, 
is  being  set  at  pin  2,  making 
pin  4  go  high.  If  it  is  not,  be 
sure  that  pin  5  is  not  always 
high,  holding  it  reset.  If  pin  9 
of  24  is  always  low,  be  sure 
that  pin  10  of  that  circuit  is 
not  pegged  low,  keeping  the 
flip  flop  cleared.  The  output 
of  this  flip  flop  also  goes  to 
set  the  write  line  high  for  one 
line. 

If  you  find  that  a  circuit  is 
"bad,1'  first  check  the  follow* 
ing  things: 

1,  That  the  power 
supply  and  ground  are 
at  acceptable  levels  on 
the  chip. 

2,  TTi at  all  of  the 
input  signals  are  within 
TTL  specifications  (low 
is  less  than  .8  V;  high  is 
greater  than  2.4  V)t 

3,  That  there  are  no 
unsoldered  pins  to  the 
circuit,  and  no  etch  or 
solder  shorts  between  a 
wire  running  to  the 
chip  and  something 
else. 

A  large  number  of 
problems  can  be  solved  by 
checking  these  things  before 
replacing  an  integrated  cir- 
cuit. 

Operation 

All  connections  to  the 
keyboard  and  video  monitor 
are  through  a  DIP  plug  and  a 
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DIGITAL  DATA  RECORDER 

for 

Computer  or  Teletype  Use  Up  to  4800  Baud 


Uses  the  industry  standard  tape  saturation  method  to  beat  all  FSK  systems  ten  to  one.  No  modems  or  FSK  decoders 
required.  Loads  8K  of  memory  in  17  seconds.  This  recorder  enables  you  to  back  up  your  computer  by  loading  and 
dumping  programs  and  data  fast  as  you  go,  thus  enabling  you  to  get  by  with  less  memory.  Great  for  small  business 
bookkeeping,  Imagine!  A  year's  books  on  one  cassette. 

Can  be  software  controlled  Comes  complete  with  a  software  program  used  to  test  the  units  in  production  (8080), 
Manual  includes  software  control  hook  up  data  and  programs  for  8080  and  6800, 

SPECIFICATIONS:       Model  CC7  $149.95 

A.  Recording  Mode:  Tape  Saturation  binary.  This 
is  not  an  FSK  or  Home  type  recorder.  No  voice 
capability.  No  Modem,  Rims  at  2400  baud  or 
less  Asynchronous  and  4800  baud  Syn- 
chronous. (Simple  external  Synchronizer 
diagram  furnished .\  Runs  at  3.rVsec.  Speed 
mechanically  regulated  ±  .5f$. 

B.  Two  channels  (1)  Clock,  [2\  Data.  Or  two  data 
channels  providing  four  (4)  tracks  on  the 
cassette.  Can  also  be  used  for  NRZ,  Bi- Phase, 
etc. 

C.  Inputs:  Two  (21.  Will  accept  TTY,  TTL  or  RS 
232  digital. 

D.  Outputs:  Two  (2),  Board  changeable  from 
TTY.  RS232  or  TTL  digital. 

E.  Erase:  Erases  while  recording  one  track  at  a 
time.  Record  new  data  on  one  track  and 
preserve  three  or  record  on  two  and  preserve 
two, 

F.  Compatibility:  Will  interface  any  computer 
using  a  UART  or  ACIA  board.  (Altair,  Sphere. 
M68G0,eta) 

G.  Other  Data:  110-220  V  -  (50-60)  Hz:  2  Watts 
total;  UL  listed;  three  wire  line  cord;  on/off 
switch;  audio,  meter  and  light  operation  mon* 
itors.  Remote  control  of  motor  optional.  Four 
foot,  seven  conductor  reuniting  cable  provided. 

H.  Warrantee:  90  days.  All  units  tested  at  110  and 
4800  baud  before  shipment.  Test  cassette  with 
8080  software  program  included. 


Also  available  -  MODEL  CC7A  with  variable  motor  speed 
which  is  electronically  regulated.  Runs  4800  baud  Syn- 
chronous or  Asynchronous  without  external  synchronizer 
board.  Recommended  for  quantity  users  who  require  tape 
interchanged bility.  Comes  with  speed  calibration  tape  to  set 
exact  speed.  SI 69. 95 


COMING  NEXT  MONTH  -  Build  Your  Own  - 

Kit  version  of  the  CC7  circuit  board  for  use  with  your  own 
recorder  {cassette  or  reel  to  reel).  Go  to  9800  baud  with  suitable 
heads  and  tape  speeds,  This  kit  contains  the  P,C.  board  and 
switches  with  the  power  suppty  in  a  black  bakelite  box,  Also 
includes  the  synchronizer  circuit  for  4800  baud.  S59.95, 

Hexadecimal  Keyboard  —  Load  programs  direct  from  keyboards' 
16  keys  and  verifying  display.  Does  not  use  Computer  I/O* 
I/O  for  use  with  Computer  Aid  or  other  digital  recorders. 
Variable  baud  rate  selectable  on  externally  located  unit  by  one 
knob.  Can  load  computer  or  accept  dumps  without  software, 
Turnkey  Operation.  For  any  8  bit  computer. 


Interested  in  these?  Send  your  name  and  address 
for  brochure  when  released. 
(EDUCASSETTE  is  our  registered  TradeMark) 


***^**  *********************  ************************* 
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NATIONAL  MULTIPLEX  CORPORATION 
3474  Rand  Avenue,  Box  288 
South  Plainf  ield,  New  Jersey  07080 

(201)  561-3600 

SHIP  TO: 


TV 


Data  Recorder  <§>  St  49.95 


Operating  &  Technical 
Manual  ( Sc he m a t  i cs ) 
@  S1 .00 


N  J,  Residents  add  5% 
Sales  Tax 
* New  Products,  No  Charge 

Please  enclose  $2,00  Shipping  &  Handling 


□  Cash   □  Check    □BankAmfcHcard 


□  Master  Charge 
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A 


phono  plug,  respectively.  The 
phono  plug  goes  directly  to 
the  input  of  your  monitor.  It 
is  the  2.25  V  composite  video 
signal    whose  waveform  was 


given  in  Fig.  3, 

The  other  connector  con- 
sists of  a  16  pin  DIP  socket 
soldered  to  the  board,  along 
with  a  cable  that  has  a  plug 


which  will  fit  the  socket.  The 

cable's  wires  correspond  to 
the  pins  on  the  plug  as  is 
shown  in  Fig.  9. 

The  signals  that  are  avail- 


able at  the  socket  are  listed  in 
Fig.  19,  the  memory 
schematic.  The  strobe 
received  signal  is  an  output 
that  acknowledges  receipt  of 


id  i 
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Fig.  20.  PC  board  and  component  layout. 


the  strobe  signal.  It  is  a  very 
short  pulse  that  is  used  by  the 
input  options  as  well  as  some 
types  of  keyboards.  Bringing 
CLEAR  high  will  empty  the 
screen  and  move  the  cursor  to 
the  upper  left  hand  position. 
Sometimes,  because  the  logic 
comes  up  in  random  stales, 
the  unit  will  have  to  be 
cleared  before  it  will  operate. 

FWD/BKWD  is  an  input 
that  decides  in  which  direc- 
tion the  cursor  will  move.  If 
it  is  high,  the  cursor  will 
move  forward  or  down,  while 
if  it  is  low  the  cursor  will 
move  backward  or  up. 

If  you  have  an  input 
option  there  is  another  DIP 
socket  on  the  small  option 
board  which  matches  the  one 
on  the  main  board.  The  cable 
in  this  case  had  a  DIP  plug  on 
both  ends. 

Modification  of  Your  Tele- 
vision 

WARNING:  Do  not  attempt 
to  use  as  a  video  monitor  any 
television  that  has  one  side  of 
the  ac  tine  connected  to  the 
chassis  or  to  ground.  To  con- 
nect such  a  television  will 
probably  cause  major  damage 
to  your  display  unit.  The 
modification  procedure  is 
simply  a  matter  of  capaci- 
lively  coupling  the  video 
output  from  your  display 
unit  to  the  first  video  ampli- 
fier stage  of  your  television. 

If  you  have  a  transistor 
television,  use  the  circuit  of 
Fig,  10  as  a  guide  for  the 
modification.  If  you  have  a 
tube  type  set,  the  circuit  of 
Fig.  11  can  be  used. 

With  the  tube  type  tele- 
vision, a  higher  voltage  may 
be  required  to  provide  ade- 
quate contrast.  A  video 
amplifier  can  be  inserted 
between  the  video  output  and 
the  capacitor  to  solve  this 
problem.  With  either  set, 
there  is  a  small  possibility 
that  it  requires  positive  sync 
polarity.  Since  the  data  is 
transmitted  with  negative 
sync,  a  video  inverter  must  be 
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Parts  List 


TTL  Integrated  Circuits 


1 

7400 

6 

7402 

3 

7404 

7 

7408 

1 

7410 

3 

7411 

3 

7421 

4 

7432 

6 

7473 

3 

7474 

2 

7476 

3 

7490 

1 

7492 

3 

7493 

1 

74166 

MOS  Integrated  Circuits 

1 

MH0026CN 

1 

2513 

1 

2519 

6 

2525 

Semiconductors 

1 

2N2646 

1 

2N5129 

2 

1N4148 

Resistors  (all  14  Watt) 

1  47 

1  82 

1  100 

1  220 

1  270 

4  Ik 

2  2.2k 

2  4.7k 

1 2  6.8k 
1     100k 

Capacitors 

1     220  pF  disc 

3  390  pF  disc 
1     ,01  uF  disc 

13  .1  uF  disc 

1  2  uF  /1 6  V,  electrolytic 

2  1 00  uF/16  V  electrolytic 

Miscellaneous  Parts 

5  Plastic  standoffs 

1  6.082560  MHz  crystal 

1  16  pin  DIP  socket 

1  16  pin  DIP  plug  with  cable 

1  phono  jack 

1  phono  plug 

1  Central  Data  B1000  circuit  board 


The  following  apply  only  if  an  onboard  power  supply  is  being  built. 


Se 
2 

miconductors 
7805  or  LM340T-5 

1 

7912  or  LM320T-12 

1 

MJE370 

1 

1N4735 

2 

1N4001 

2 

3  Ampere  diodes 

Capacitors 

1 

1 000  uF/25  V  electrolytic 

1 

4700  uF/T6  V  electrolytic 

2 

,01  disc 

2 

.001  discflkV) 

2 

.1  disc 

1 

100  uF/16  V  electrolytic 

Other  Parts 

1  390  Ohm,  V*  W  resistor 

1  1  Ampere  fuse 

1  fuse  holder 

1  line  cord 

1  strain  relief  for  line  cord 

1  SPST  toggle  switch 

1  Molex  03-09-1 064 

1  Molex  03-09-2062 

6  Molex  02-09-1 133 

6  Molex  02-09-2143 

1  Stancor  P-S71 5  transformer 

1  Sta  n  cor  P-8  600  t  rans  for  me  r 

Plus  other  misc.  hardware 
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RTTY/COMPUTER  DISPLAY 

A  25  line  X  40  character  display 
unit  which  can  be  used  with  any 
tv  monitor  or  modified  tv  set- 
Complete  system  on  one  board  in- 
cluding provision  for  power  sup- 
ply. 

See  construction  article  by  Jeff  Roloff 
in  July  issue  of  73  Magazine 


TVT  2540100 
Board  only 

TVT-2540-200 

Board  with  all  components 
less  power  supply  camps. 


39.95 


119.95 


139,95 


TVT-2540-300 

Board  with  all  components 

including  power  supply  comps 


TVT-2540-BSI  34.95 

Baudot  serial  input  board  kit 


TVT-2540ASI 
ASCII  serial  input  board  kit 


27.95 


Add     $1,50     shipping,     handling,      insurance. 


TV  TERMINAL  III 

Displays  16  X  32  lines  on  tv  monitor  or 
modified  tv  set  from  ASCII  code  input. 
Two  pages  of  memory  with  provision 
for  adding  two  additional  pages. 


TVT  III 
Complete  kit 


134.95 


]A  1 


Add      $1,50     shipping,      handling,      insurance 

RM  and  C  MOD  6800  and  8080  systems 
available-  Complete  systems  starting  at 
$279.95 

Surplus  keyboards,  power  supplies,  and 
fans  available  from  stock 

ALTAI  R  *  complete  line  of  Altair  com- 
patible boards  available. 

Lowest  prices  and  most  complete  line  of 
computer  kits  in  the  industry. 

Send  stamped,  seH  addressed  envelope 
for  prompt  response. 

MiniMicraMart 

1618  James  Sireet 

Syracuse.  Mew  York  13203 

(315)  422-4467 


inserted  between  the  display 
unit  and  the  television. 

Assembly:  General  Informa- 
tion 

The  circuit  boards  used  in 
the  3320  display  system  are 
all  double-sided  with  plated- 
ihrough  holes.  Because  of  this 
you  only  have  to  solder  the 
components  on  the  bottom 
of  the  board.  The  plated- 
through  holes  make  the  con- 
nection to  the  top  of  the 
board.  The  components 
should  be  soldered  with  a  low 
wattage  (40-60  W),  moderate 
temperature  (approximately 
750°)  soldering  iron.  The  Iron 
should  also  be  grounded 
when  soldering  the  MOS  inte- 
grated circuits.  This  is  not 
absolutely  necessary,  'how- 
ever. 

Be  sure  lo  mount  all  inte- 
grated  circuits  according  to 
their  pin  one  mark,  not  their 
lettering*     Occasionally     a 

circuit  is  lettered  upside 
down.  Most  ICs  are  printed 
with  both  a  part  number  and 
a  date  code.  The  date  code 
consists  of  the  year  and  the 
week  that  the  circuit  was 
produced.  Example:  January 
30,1977^7705. 

The  placement  of  the  part 
number  and  date  code  for 
most  circuits  is  shown  in  Fig. 
12. 

Also,  be  very  careful  to 
prevent  solder  shorts.  This 
type  of  problem  is  very  diffi- 
cult to  find  later,  so  if  it  is 
done  with  care  now  it  will 
save  you  a  lot  of  time  when 
troubleshooting. 

Note  that  all  pin  one 
markers  on  the  integrated 
circuits  are  towards  the  lower 
left  hand  corner  of  the  board, 
ccpt  for  circuit  44,  which  is 
toward  the  lower  right  hand 
corner.  IC1  must  be  a  Texas 
Instruments  circuit;  otherwise 
you  are  not  assured  that  your 
master  clock  will  oscillate.  A 
square  pad  on  the  top  of  the 
board  indicates  the  cathode 
(banded)  end  of  diodes  and 
the  positive  end  of  electro- 
lytic capacitor^ 


Be  sure  to  jumper  the  two 
terminals  marked  "A  clkM  near 
circuit  1.  If  you  ever  want  to 
run  your  display  off  an 
external  clock,  break  the 
jumper  and  connect  the 
external  clock  to  the  lower 
pad.  Also  jumper  the  correct 
pads  between  circuits  41  and 
42  corresponding  to  the 
polarity  of  your  strobe  pulse. 
If  you  are  running  off  an 
external  power  supply,  wire 
your  power  supply  to  the 
circuit  side  of  the  three  sets 
of  pads  marked  +5,  -5,  and 
-12.  Also  jumper  pads  D  and 
E  to  connect  the  shift  register 
to  the  buffer  transistor. 

A  phono  jack  is  installed 
in  the  %  inch  hole,  and  a 
jumper  is  made  between  its 
center  and  the  pad  on  the 
bottom  of  the  board  marked 
VIDEO.  Connection  to  your 
monitor  can  be  made  using  a 
phono  plug  and  some 
RG-174U  cable. 

If  you  are  going  to  use  the 
on-board  power  supply, 
follow  the  parts  placement 
diagram  shown  in  Fig.  20.  Be 
sure  to  mount  the  791 2  and 
the  MJE370  transistor  on 
heal  sinks.  The  two  7805 
regulators  must  be  mounted 
at  right  angles  to  the  board, 
and  must  be  attached  to  a 
heat  sink  at  least  4M  x  9"  x 
1/16",  if  aluminum.  To 
mount  the  regulators  to  the 
board,  bend  the  leads  (where 
they  taper  off)  at  a  90 '  angle. 
Then  put  some  solder  on  each 
of  the  leads,  along  with  the 
pads  on  the  circuit  board 
where  they  will  be  mounted. 
Then  set  one  regulator  on  the 
circuit  board  and,  one  by 
one,  heat  the  leads  so  that  the 
solder  melts  and  attaches  the 
lead  to  the  board. 

,  Solder  the  transformer 
leads  to  the  off-board  molex 
connector  using  the  configur- 
ation shown  in  Fig,  13.  Two 
.001  disc  capacitors  should  be 
placed  across  the  power  line 
to  prevent  high  frequency 
noise  from  leaving  the  unit 
through  the  line.  ■ 
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featuring  MITS  Altair  Computers 


e  com 


ByteTronics  is  the  hobbyist's  dream  come  true.  A  full  service  computer  store  featuring 
the  full  line  of  Altair  Computer  products  backed  by  the  most  complete  technical  service 
available. 

The  prices  at  ByteTronics  are  MITS  factory  prices  and  most  items  are  available  on 
an  off-the-shelf  basis 

ByteTronics  sponsors  the  local  Altair  Users  Group  of  East  Tennessee  and  ByteTronics  is 
interested  in  communicating  with  computer  hobbyists  throughout  the  world 

If  you  have  a  question  about  Altair  hardware  (whether  or  not  you  are  a  Byte'Tronics 

customer),  we  will  put  you  directly  in  touch  with  our  Technical  Director,  Hugh  Huddelston.  Hugh 
is  an  expert  troubleshooter  who  has  a  thorough  knowledge  of  each  portion  of  each  Altair 
board.  And  he  can  answer  all  your  questions  about  custom  interfacing 

If  you  have  questions  about  software  or  if  you  want  some  custom  programming,  our 
Software  Director,  Johnny  Peed,  is  the  expert  who  can  take  care  of  your  needs.  Johnny  has 
had  years  of  programming  experience,  and  he  is  familiar  with  Altair  BASIC,  assembler  and 
machine  language  programming, 

If  you  have  questions  about  the  availability  of  a  MfTS  product  or  its  price  or  specifications, 
we  will  let  you  talk  to  Bruce  Seals,  our  Director  of  Marketing 


At  ByteTronics  we  want  you  to  understand  your  Altair  and  we  are  willing  to  give  you  all 
the  technical  support  you  need. 

Byte'Tronics  sells  computers.  Byte'Tronics  sells  service. 

For  more  information,  visit  our  store  in  Knoxville— or  write  or  call  us.  We  want  to  hear 
from  you 


WATCH  THIS  SPACE  NEXT  MONTH  FOR  IMPORTANT  NEWS 

Brrc'TRQnjm 

5604  Kingston  Pike,  Knoxville,  Tennessee  37919  Phone  615-588-8971 
Office  hours:  10  a.m.  to  10  p.m.  Monday-Friday  and  9  a.m.  to  10  p.m.  Saturday. 


Stay  tuned  for  future  programs 


The  HAL  ST-6000  demodulator 
/keyer  and  the  DS-3000  and  DS-4000 
KSR/RO  series  of  communications 
terminals  are  designed  to  give  you 
superlative  TTY  performance  today 
—and  in  the  future-  DS  series  termi- 
nals* for  example,  are  re- program- 
mable, assuring  you  freedom  from 
obsolescence, Sophisticated  systems 
all,  these  HAL  products  are  attrac- 
tively priced— for  Industry,  govern- 
ment and  serious  amateur  radio 
operators. 

The  HAL  ST-6000  operates  at 
standard  shifts  of  850.  425,  and 
170  Hz,  The  tone  keyer  is  erystal- 
controlled.  Loop  supply  is  internal. 
Active  filters  allow  flexibility  in  estab- 


lishing different  tone  pairs.  You  can 
select  AM  or  hard-limiting  FM  modes 
of  operation  to  accommodate  differ- 
ent operating  conditions.  An  internal 
monitor  scope  (shown  on  model 
above)  allows  fast,  accurate  tuning. 
The  ST-6000  has  an  outstandingly 
high  dynamic  range  of  operation. 
Data  I/O  can  be  RS-232C,  MIL-188C 
or  current  loop. 

The  DS-3000  and  DS-4000  series  of 
KSR  and  RO  terminals  provide  silent, 
reliable,  all-electronic  TTY  transmis- 
sion and  reception,  or  read-only  (RO) 
operation  of  different  combinations 


of  codes,  including  Baudot,  ASCII 
and  Morse.  The  powerful,  program- 
mable 8080 A  microprocessor  is  in- 
cluded in  the  circuitry  to  assure  maxi- 
mum flexibility  for  your  present  needs 
—and  for  the  future.  The  KSR  models 
offer  you  full  editing  capability.  The 
video  display  is  a  convenient  16- line 
format,  of  72  characters  per  line. 

These  are  some  of  the  highlights. 
The  full  range  of  features  and  speci- 
fications for  the  ST-6000  and  the  DS 
series  of  KSR  and  RO  terminals 
rs  covered  in  comprehensive  data 
sheets  available  on  request.  Write  For 
them  now— and  tune  in  to  the  most 
sophisticated  TTY  operation  you  can 
have  today , , ,  or  in  the  future. 


HAL  Communications  Corp.,  Box  365,  807  E.  Green  Street 
Urbana,  Illinois  61801  *  Telephone:  (217)  367-7373 


James  Whitfield 
PSC  Box  3204 
Edwards  AFB  CA  93523 


Your  Computer 

Can  Talk  Morse 

--even  a  computer  can  learn  the  code! 


So  you  have  that  new- 
fangled "computer"  in 
your  shack.  You  are  through 
with  the  headaches  of  wiring 
it  and  you  have  gotten  past 
the  frustration  of  program- 
ming it  to  type  out  your 
name.  You  are  even  to  the 
point  that  you  understand 
some  of  the  games  that  came 
with  it  so  well  that  you  can 
cheat  the  machine.  What's 
that?  You  want  to  try  some- 
thing else?  How  about  calcu- 
lating Oscar  orbits?  No.  Well 
# . ,  how  about  true  bearings 
and  distances  to  DX  contacts 
from  longitude  and  latitude 
information?  No?  You  want 
it  to  do  something,  not  just 
arithmetic, 

I've  got  it!  You've  been 
wanting  one  of  those  key- 
board to  Morse  code  units, 
Why  not  program  the  com- 
puter to  convert  ASCII  to 
Morse?  Then  you  could  send 
prepared  text,  CQs,  or  just 
copy  from  the  keyboard  that 
you  have.  Say  a^in,  OM? 
How?  Oh,  sure,  I  remember  a 
few  ways  to  convert  data, 
OK,  Here  goes  .  . . 

First,  you  need  a  method 
of  generating  the  Morse  char- 
acters. You  need  some  way 
for  the  computer  to  turn  a 
relay  or  TTL  circuit  on  and 
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off  From  there,  you  can 
drive  the  keyed  circuit  in 
your  rig.  Sorry,  I  can't  help 
you  with  the  hardware. 
Maybe  one  of  the  other  fellas 
can  help. 

Next,  you  need  some  way 
to  time  the  on  and  off 
periods.  A  timing  loop.  You 
never  heard  of  a  timing  loop? 
Every  instruction  in  the 
machine  takes  a  certain 
amount  of  time,  right?  Let's 
assume  that  we  have  a  routine 
(a  short  program  segment) 
that  will  place  a  number  in  a 
register,  then  subtract  one 
from  the  register,  then  check 
to  see  if  the  number  left  in 
the  register  is  zero.  If  the 
result  is  not  zero,  the  routine 
returns  to  the  subtract 
instruction.  If  it  is  zero,  then 
it  executes  the  next  step  of 
the  program. 

What  has  the  routine 
done?  Nothing,  really,  but 
that  is  the  point.  The  com- 
puter has  been  twiddling  its 
thumbs  for  as  long  as  it  takes 
to  count  down  that  register. 
Now,  if  it  takes  30  micro- 
seconds to  subtract  one  from 
the  register,  lest  the  register 
for  zero,  and  branch  back  to 
the  subtract  instruction;  then 
by  changing  the  number  that 
you  start  with,  you  can  adjust 
the  timing,  (If  you  start  with 
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Fig.  I. 


Item  No, 

Character  Table 

Value  Table 

1 

A 

13 

2 

e 

87 

3 

c 

119 

4 

D 

23 

5 

E 

1 

e 

F 

117 

7 

G 

31 

o 

H 

85 

9 

1 

5 

10 

J 

253 

11 

K 

55 

12 

L 

93 

13 

M 

15 

14 

N 

7 

15 

0 

63 

16 

P 

125 

17 

Q 

223 

18 

R 

29 

19 

S 

21 

20 

T 

3 

21 

U 

53 

22 

V 

213 

23 

\N 

61 

24 

X 

215 

25 

Y 

247 

26 

Z 

95 

27 

double  dash 

855 

28 

understood 

469 

29 

attention 

884 

30 

0 

1023 

31 

1 

1021 

32 

2 

1013 

33 

3 

981 

34 

4 

853 

35 

5 

341 

36 

6 

343 

37 

7 

351 

38 

a 

383 

39 

9 

511 

40 

comma    , 

3935 

41 

period 

3549      * 

42 

question  mark    ? 

1525 

43 

semicolon    ; 

1911 

44 

colon     : 

1407 

45 

parenthesis    (  ) 

3575 

46 

quotes     " 

1885 

47 

dash    — 

3415 

48 

fraction  bar    / 

471 

49 

apostrophe 

2045 

50 

wait 

173 

51 

end  of  message 

477 

52 

end  of  work 

3541 

53 

blank 

0 

54 

error 

21845 

Table  L 
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6000  that  will  give  6000  x  30 
usees  =  1 80,000  usees  or  1 80 
msecs.) 

Now,  suppose  that  we  take 
a  number,  like  117,  and 
divide  it  by  4  (generating  the 
quotient  and  the  remainder). 
0  =  29;  R  =  "L  If  the  re- 
mainder is  a  I,  send  a  dit;  if  it 
is  a  3,  send  a  dah.  Now  take 
the  quotient  and  divide  it  by 
4.  Q  =  7;  R  =  1.  Again  we 
send  a  dit.  Divide  the 
quotient  again  by  4.  Q  =  1 ;  R 
=  3*  This  time  we  send  a  dah. 
Again,  divide  by  4,  Q  =  0;  R  - 
1.  Another  dit.  Divide  again 
by  4.  Q  =  0;  R  =  0.  This  time 
the  result  is  zero,  which  is  the 
signal  to  stop  sending  the 
character,  Dit  dit  dah  dit 
came  out  F  the  last  time  I 
heard  it* 

Table  1  contains  two  lists. 
The  first  is  a  list  of  char- 
acters. The  second  is  a  list  of 
the  numbers  that  correspond 
to  the  characters  in  the  first 
list.  Notice  that  some  of  the 
characters  do  not  have  ASCII 
symbols.  You  will  have  to 
assign  them  some  arbitrary 
symbol  from  your  keyboard 
if  you  want  to  use  them. 

Now,  to  convert  the  ASCII 
code  to  the  number  set  that  I 
have  shown  you.  There  are 
two  ways  to  program  the 
computer  to  look  down  the 
table  of  numbers.  The  first  is 
to  treat  the  ASCII  character 
you  are  trying  to  convert  as  a 
binary  number  that  can  be 
modified  by  arithmetic  into 
another  number  that  will 
specify  to  the  program  the 
position  in  the  number  table 
of  the  proper  number  for  the 
original  ASCII  character.  It  is 
not  really  as  complicated  as  it 
sounds. 

The  second  method  is  to 
have  a  second  table  in  the 
computer  that  contains 
ASCII  characters  in  the  order 
shown  in  Table  1.  The  pro- 
gram then  steps  down  the 
character  table  looking  for 
the  proper  ASCII  character. 
When  ii  is  found,  the  program 
then  looks  the  same  number 
of  steps  down  the  number 
table,  and  there  it  is! 

The  only  thing  left  to  do  is 
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get  the  next  ASCII  character, 
and  start  the  table  lookup  all 
over  again. 

Table  2  shows  the 
FORTRAN  program  that  I 
used  to  verify  the  method,  I 
took  out  the  machine  depen- 
dent portions  to  make  the 
method  easier  to  understand. 
For  those  of  you  not  familiar 
with  FORTRAN,  the  pro- 
gram   statements   that    begin 


with  C  are  comments  and  are 
used  to  explain  or  clarify  the 
preceding  instructions.  The 
CALL  statement  tells  the  pro- 
gram to  turn  control  over  to  a 
subroutine  (a  program  seg- 
ment that  performs  a  task 
and  then  returns  to  the  point 
after  where  it  was  called). 
The  variable  names  that  are  in 
parentheses  following  the 
subroutine    name   are   called 


arguments  and  are  used  to 
pass  information  from  the 
main  program  and  the  sub- 
routine. 

The  GO  TO  50  statement 
tells  the  computer  to  take  its 
next  instruction  from  the 
statement  that  is  labeled  50, 
which  I  did  not  include  in 
this  portion  of  the  program. 
The  string  of  asterisks 
(usually   called  stars  because 


c 

c 
c 

c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 


c 
c 
c 
c 
c 
c 


5 
7 


c 
c 


Table  2 


* 


ATTHIS  POINT  THE  ASCII  CHARACTER  TO  BE  CONVERTED  IS  IN    I 

CALLTBL(LK) 

TBL  IS  THE  TABLE  LOOK  UP  SUBROUTINE 

K  CONTAINS  THE  MORSE  WORKING  NUMBER  UPON  RETURN 

CALL  MORSE(K,M1  ,M2,> 

MORSE  IS  THE  SUBROUTINE  THAT  GENERATES  THE  MORSE  CHARACTER 

Ml  ISTHE  LENGTH  OF  A  DIT  IN  MILLISECONDS  (1200  MS/SPEED  IN  WPM) 

FOR  THE  SPEED  THAT  THE  CHARACTER  IS  TO  BE  SENT, 

M2  ISTHE  LENGTH  OF  THE  PAUSE  BETWEEN  CHARACTERS  (1200MS/WPM)  FOR 

USE  IN  MAKING  PRACTICE  TAPES  WITH  EXAGGERATED  PAUSES. 

GO  TO  50 

OBTAIN  THE  NEXT  ASCII  CHARACTER 


SUBROUTINE  TBLll.K) 

DIMENSION  ICHAR{54)INUMBER(54) 

THIS  SUBROUTINE  SCANS  THE  TABLE  OF  ASCII  CHARACTERS  IN  ICHAR  FOR 
A  MATCH  TO  THE  CHARACTER  IN  I.  ON  A  MATCH  IT  RETURNS  THE 
CORRESPONDING  MORSE  WORKING  NUMBER  FROM  NUMBER  IN  K.  NON-MATCHES 
ARE  CONSIDERED  ERROR  CHARACTERS-  (THE  54TH  CHARACTER) 

DATA  ICHAR/  I  HA,1  HB,1  HC,1  HD,1  HE.THFJ  HG,1  H  Hr1  H1.1  HJt1  HK.1  HL.1  HM 

1  IHNJHOJHPJHG.IHR.IHS.lHTJHU^HV.IHW.IHXjHY/iHZjH^IHA, 

2  1  H@,1  H0.1  HI  ,1H2,1  H3,1  H4/I  H5,1  H6,1  H7f  1  HS,1H9,1  H„1  H.rl  H?,1  H;. 

3  lH:ilH(ilH"MH-,1H/l1H\1H%,1H4ilH*ltH  ,1H#  /, 

4  NUMBER/13,87,11 9,23,1,117,31 ,85,5,253,55,93,1 5,7,63 ,1 25,223,29, 

5  21,3,53,213,61,215,247,95355,469,834,1023.1021,1013,981,853, 

6  341.343,351,383,511,3935,3549,1525,1911,1407,3575,1885,3415, 

7  471 ,2045, 173,477,3541 ,0,2 1B45  / 

DO   5  J=1,53 

IFtlCHARUi.EQJ)  GO  TO  7 
CONTINUE 
J=54 

K=NUMBERU> 

RETURN 

END 

SUBROUTINE  MORSE (K,IV1 1  ,M2> 

THIS  ROUTINE  CONVERTS  K  INTO  MORSE  ON  AND  OFF  PULSES 

l=K 

IF((.EQ+0)  GOTO  20 


nobody  can  say  that  other 
word)  indicates  that  there  is 
more  to  the  program  that  is 
not  included. 

The  SUBROUTINE  state- 
ment identifies  the  coding  to 
the  next  END  statement  as  a 
subroutine  with  the  name 
specified,  and  is  completely 
independent  of  all  other 
coding.  The  DIMENSION 
statement     indicates     that 


ICHAR  and  NUMBER  are 
arrays  or  tables  with  54  ele- 
ments. The  DO  loop, 
indicated  by  DO  5  J=1,53, 
states  that  J  is  to  be  set  to  the 
value  1,  (then)  all  statements 
up  to  and  including  the  one 
labeled  5  are  to  be  executed, 
(then)  the  value  of  j  is  to  be 
increased  by  one  and  the 
statements  are  executed  again 
and    again.    After    the   state- 


ments have  been  executed 
with  the  value  53  in  J,  then 
the  next  statement  after  5  is 
performed.  The  IF  statement 
means  that  rf  the  Jth  element 
of  ICHAR  is  equal  to  I,  then 
jump  out  of  the  loop  and 
take  the  next  instruction 
from  7.  The  statement 
between  5  and  7  insures  that 
an  ERROR  character  (ele- 
ment 54  of  the  tables)  is  used 
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c 
c 
c 

c 
c 
c 

c 
c 
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c 
c 

15 

c 
c 
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c 
c 

c 

c 
c 
c 
c 
c 
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c 
c 

c 


c 
c 
c 
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J =3    DAH 


CHECK  FOR  A  BLANK 

>MGD(l,4) 

FIND  THE  REMAINDER  OF  l/4 

1=1/4 

FIND  THE  QUOTIENT 

IFUEQ.0)  GO  TO  15 

CHECK  FOR  END  OF  CHARACTER 

CALL  ON 

TURN  ON  THE  CIRCUIT 

CALLWAIT(M1*J) 

WAIT  FOR  M1  X  J  MILLISECONDS    J=1    DIT 

CALLOFF 

CALL  WAIT  (Ml) 

TURN  IT  OFF  FOR  M1  MILLISECONDS 

GOTO  10 

CHECK  FOR  NEXT  DIT  OR  DAH 


CALLWAIT(M2*2) 

RETURN 

END  THE  CHARACTER  AND  RETURN  FOR  NEXT 

CALLWA!T(M2*4) 

RETURN 

SEND  AN  INTER-WORD  SPACE 

END 

SUBROUTINE  WAIT<N) 

THIS  SUBROUTINE  WAITS  N  MILLISECONDS  BEFORE  RETURNING. 
DO   5    l  =  1,N 

AT  THIS  POINT  INSERT  ANY  ROUTI NE  THAT  REQUIRES  1  Ml LLISECOND  TO 
PERFORM.  IF  K  IS  CHOOSEN  PROPERLY,  USE  THIS^ 

DO   6   J=1fK 
6  M=K 

CONTINUE 
RETURN 
END 
SUBROUTINE  ON 

THIS  SUBROUTINE  TURNS  ON  THE  KEYED  CIRCUIT.  IT  MAY  HAVE  TO  BE 

WRITTEN  IN  MACHINE  LANGUAGE. 

RETURN 

END 

SUBROUTINE  OFF 

THIS  SUBROUTINE  TURNS  THE  KEYED  CIRCUIT  OFF.  IT  MAY  HAVE  TO  BE 
WRITTEN  IN  MACHINE  LANGUAGE. 

I 
RETURN 
END 


if  no  match  causes  the  jump 
out  of  the  loop  to  statement 
%  Statement  number  7  puts 
the  proper  value  into  K  and 
the  routine  is  finished.  This  is 
indicated  to  the  computer  by 
the  RETURN  statement, 
Again  the  END  statement  is 
used  to  show  the  limit  of  the 
subroutine. 

In  the  subroutine  MORSE 
the  argument  K  is  transferred 
into  the  dummy  or  working 
variable  I,  and  is  then 
checked  to  see  if  it  is  zero 
(indicating  a  blank).  The  next 
statement  uses  the 
FORTRAN-supplied  function 
MOD  that  performs  modular 
arithmetic  of  the  first  argu- 
ment by  the  second.  {It  finds 
the  remainder  of  I  divided  by 
4.)  1=1/4  places  the  quotient 
of  I  divided  by  4  back  into  I. 
That  sets  I  up  for  the  next 
pass  through  the  loop.  The 
remainder  is  then  check  for 
zero>  which  indicates  the  end 
of  the  character.  The  keyed 
circuit  is  then  turned  on  by 
the  subroutine  ON,  The  call 
for  the  subroutine  WAIT 
demonstrates  that 
FORTRAN  allows  the  pro- 
grammer to  specify  an  arith- 
metic operation  inside  the 
argument  list.  In  this  case  J  is 
to  be  multiplied  by  Ml  and 
the  result  is  then  used  as  the 
argument  to  the  subroutine. 
The  value  of  J  (either  1  or  3) 
times  the  number  of  milli- 
seconds to  wait  for  a  dlt  will 
generate  the  proper  spacing 
needed.  OFF  is  used  to  (what 
else)  turn  off  the  keyed 
circuit. 

The  coding  that  I  show  for 
WAIT,  ON,  and  OFF  is 
intended  only  to  illustrate  the 
actions  that  they  perform, 
not  haw  to  program  them. 
There  are  far  too  many 
differences  in  the  many  com- 
puters around  to  attempt 
specifying  any  particular 
routine. 

As  you  may  have  guessed, 
this  program  was  checked  out 
on  a  large  computer  system. 
And  you  probably  do  not 
have  a  FORTRAN  COM- 
PILER on  your  new  system. 
That    means    that    you    wi 
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have  to  write  the  program  for 
your  machine,  but  the 
method  will  work. 

Come  to  think  of  it,  you 
don't  have  to  have  your  own 
computer,  if  you  have  access 
to  one.  A  short  length  of  wire 
near  the  right  indicator  lamp 
or  other  circuit,  combined 
with  the  right  timing  loop, 
will  pick  up  an  rf  signal  that 
can  be  used  to  drive  a  circuit 
This  does  require  two  timing 
loops,  one  with  rf  and  one 
without.  One  school  in  the 
Army  uses  a  transistor  radio 


set  next  to  an  IBM  1401 
computer  to  generate  its  code 
practice  tapes. 

Well,  I  hope  you  have  fun 
programming  your  computer. 
What's  that?  What  else  can 
you  do  after  that?  Well,  I  was 
thinking  about  that.  Of 
course  orvoff  RTTY  needs 
only  a  different  table,  FSK 
RTTY?  Now  if  you  had  a  two 
tone  audio  frequency  oscilla- 
tor, you  could  drive  that  into 
the  mike  input  to  your  5SB 
rig;  of  course,  that's  100% 
duty   cycle    and    you    might 


have  to  modify  the  power 
level  some,  I  was  thinking 
that,  with  about  eight  levels 
of  gray  (I  mean  eight  stepped 
tones)  and  that  SSB  audio 
input  scheme,  why,  we  could 
generate  some  of  the  fanciest 
computer  generated  SSTV 
signals  you  ever  saw. 

Hmmmmmm?  Receive 
Morse  with  a  computer.  You 
know,  I  wrote  some  routines 
for  that  last  week.  It's  easier 
to  do  RTTY  because  the 
timing  is  all  the  same.  Morse 
from  an   electronic  keyer  is 


not  too  bad,  but  I'm  sure  I 
found  the  way  to  copy  even 
the  poorest  fist.  Tonight? 
Aww,  come  on!  It's  2:00  am 
now  and  I  gotta  catch  the  bus 
for  work  by  seven  .  .  .  What? 
Sure  computers  can  draw 
things  on  the  line  printer  — 
some  can  give  better  resolu- 
tion than  a  TV  set,  Record 
SSTV  and  print  it  out?  Why 
not  just  print  out  QSL  cards 
complete  with  addresses. 
Fully  automated  QSO?  Yeah, 
but  suppose  the  other  gMy  is  a 
computer,  too?  ,  * ,  ■ 


•  «  • 


If  you  are  on  2-meters  now 

. . .  but  you're  tired  of  being  stuck 
with  too  few  channels 

. . .  and  you'd  like  more  versatility 
. . .  and  you  really  do  need  tunable 
VFO 

. . .  and  SSB-CW  (don't  forget 
OSCAR!) 

.  you  need  Kenwood's 


TCTErt 


/, 


700A 


(t  solves  all  of  these  problems  and  tots  more.  And  best  of  all  .  .  .  the 
TS-700A  reflects  the  type  of  quality  that  has  placed  the  Kenwood 
name  out  front. 

•  Operates  all  modes:  SSB  (upper  St  lower),  FM,  AM  and  CW 

•  Completely   solid    state   circuitry   provides   stable,    long    lasting, 
trouble-free  operation 

•  AC  and  DC  capability.  Can  operate  from  your  car,  boat,  or  as  a 
base  station  through  its  built-in  power  supply 

•  4  MHz  band  coverage  1 144  to  148  MHz  J  instead  of  the  usual  2 

•  Automatically  switches  transmit  frequency  600  kHz  for  repeater 
Operation  ,  . .  reverses,  too 


•  Outstanding    frequency    stability   provided   through    the   use   of 
FET-VFO 

•  Zero  center  discriminator  meter 

•  Transmit/Receive  capability  on  44  channels  with  11  crystals 

•  Complete  with  microphone  and  built-in  speaker 

•  The  TS-70GA  has  been  thoroughly  field-tested.  Thousands  of  units 
are  in  operation  throughout  Japan  and  Europe 

The  TS-700A  is  a  vat  fable  at  select  Kenwood  dealers  throughout  the 
U.S.  For  the  name  of  your  nearest  deafer,  please  wrtte* 


KLAU&   RADIO 

8400  N.  Pioneer  Parkway,  Peoria  it  6/674,  Phone  309S91-484Q 
Qiff  Morris  W9GAO  -  Mm  PSack  WB9BGS 


Inc. 
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Feature 


Processor— 


Memory- 


Power  Supply  — 


Expansion- 


Start  Up- 


-6800 


Clock- 


Buffering— 


Documentation- 


Price— 


The  best  "Motorola  MC680Q",  Two  accumulators,  automatic 
vectoring,  seven  addressing  modes  and  complete  set  of  branch 
instruction.  The  more  powerful  instruction  set  and  memory 
orientated  architecture  makes  programming  very  straight  for- 
ward and  easy  to  learn+  Operates  from  a  single  +5  Volt  supply. 

Static  2102-1  type  memories.  Fast  enough  to  allow  the  pro- 
cessor to  run  at  ftill  speed  at  all  times.  No  refresh  cycles,  no 
problems  with  glitches  and  flakey  dynamic  memories. 

io  Amp.  Capacity.  More  than  enough  to  power  a  fully  ex- 
panded system.  Power  supply  uses  a  rugged  25  amp  bridge 
rectifier  and  a  91K000  mfd  computer  grade  filter.  Regulators 
on  the  Individual  plug-in  cards. 

Seven  slots  for  processor  and  memory  boards.  Eight  I/O  slots. 
1/0*5  are  programmable  type,  All  decoding  and  clocking  pro- 
vided from  mother  board  making  additional  Interfaces  very 
inexpensive.  Baud  rates  may  be  independently  selected  for 
each  interface  card. 

Automatic  start  and  reset  provided  by  "Motorola"  Mikpug® 
ROM.  No  fiddling  with  switches  and  status  lights.  Just  push 
the  button  and  go.  Use  of  standard  Motorola  firmware  makes 
software  100%  compatible  with  Motorola  evaluation  module 
programs. 

Crystal  controlled  master  clock  oscillator  with  high  power 
clock  drivers.  Insures  reliable,  consistant  operation  with  no 
noise  problems.  Baud  rate  divider  operating  from  the  master 
clock  oscillator  provides  the  various  baud  rates  for  the  1/0 
devices  with  crystal  accuracy.  No  adjustments  necessary  to 
lock  everything  in  at  the  proper  frequency. 

Tri-state  bi-directional  buffers  on  all  data  lines,  address  lines 
and  clock  lines  on  ALL  boards,  Insures  trouble  free  noise 
Immune  operation. 

very  complete.  Our  own  notebook,  plus  the  "Motorola" 
Programming  Manual  and  Applications  Manual.  Detailed 
instructions  along  with  sample  programs  help  you  to  under- 
stand programming.  You  will  be  ready  and  able  to  write  your 
own  programs  after  mastering  these  instructions, 

$395.00  For  the  whole  thing.  You  get  the  case,  power  sup- 
ply, processor  2K  word  memory  and  serial  interface. 
No  extras  to  buy.  Just  connect  a  terminal  and  start 
operating. 


Theirs— Your  Choice 


Some  are  almost  as  good  in  one  respect  or  another. 

None  can  offer  all  of  the  features  of  a  real  IVJC680Q. 


Various  types  available.  Often  not  included  in  the 
basic  kitT  and  must  be  purchased  as  an  extra  cost 
option,  (this  is  an  option?) 

Some  expand  more  than  others  with  the  supply 
provided.  Check  carefully. 


Varies  from  "0"  to  16,  or  more. 


Anything  from  switch  and  status  light  to  automatic 
ROM  loading.  If  ROM  is  not  a  standard  part,  the 
software  may  be  unique  to  that  machine. 


Anything  from  cheap  dual  monostable  systems  to 
crystal  control.  Crystal  oscillators  are  best*  Dual 
one-shots  can  develop  phase  overlap  problems  and 
are  more  susceptible  to  noise  problems. 


Various — from  full  buffering  to  almost  no  buffering. 
Lack  of  full  buffering  can  lead  to  noise  problems. 


As  we  said— COMPARE. 


®  Registered  Trademark  Motorola 


SHIfii  6800  -v-r«. 


COMING  ATTRACTIONS 

CASSETTE  INTERFACE— Our  new  AC-30  will  make  it  possible  to  load  and 
dump  programs  to  cassette  tape  using  ordinary  inexpensive  recorders. 
Uses  the  standard  "Kansas  City"  recording  format  for  compatibility. 

LINE  PRINTER— At  last— hard  copy  at  a  reasonable  price.  Our  new  PR-40 
printer  will  print  program  listings,  or  any  other  material  you  might  want 
to  keep  in  printed  form.  A  dot  matrix  printer  at  a  price  you  are  not  going 
to  believe, 

GRAPHICS  TERMINAL— A  universal^works  with  any  computer— graphics 
terminal.  With  this  connected  to  your  computer  you  can  play  games  in 
style.  May  be  used  with  our  CT-1024  to  put  both  graphics  and  alpha- 
numerics  on  the  screen  simultaneously. 

PLEASE— Don't  call  or  write.  We  will  have  details  on  these  projects  in  our  next 
ad.  Government  regulations  prevent  us  from  giving  prices,  or  taking  orders 

yet. 
SOFTWARE — The  flood    (s   near.   Editor  and  assembler  now  available.  BASIC 
and   more  games   right   away.   Yours  for   the  cost   of   copying.  WE  DON'T 
SELL    SOFTWARE— WE    GIVE    IT    TO   YOU.    ENJOY    IT,    COPY    IT,   WE 
WON'T  COMPLAIN,  .  . 


Southwest    Technical    Products    Corp.,    Box    32040,    San    Antonio,    Texas    78284 


Thinking  big 
made  easy  with 
the  8080+ ® 


Just  unpack  the  8080+  ®  microcomputer,  connect  it  to  a  single 
5  volt  power  supply,  and  you  have  an  operating  computer  that's 
instantly  ready  to  program. 


$995 


r  fe^ytaw^jii^wj^pu^i  hi  !■  up  an  'ij>  HMsaqflM* 


ili  '• 
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8080+ ®  Microcomputer  includes; 

•  Control  panel  — single  step,  load  address,  load  register,  13  ad- 
ditional functions  keys*  16  hexidecimal  keys,  4  digit  LEDS, 
address /data  display,  4  status  indicators  and  teletype  interface. 

•  8080  Single  Board  Computer  — single  5v  supply  internally  step- 
ped to  —5,  —9,  +12  and  tap  for  +5v  all  available  in  wire 
wrap  area,  fully  buff ered  for  buss  driving,  customized  memory 
and  I/O  via  5"  x  7"  wire  wrap  section. 

•  IK  x  8  RAM— low  power  version,  burned-in.  and  margin- 
tested. 

•  Control  Panel  Monitor  (2-256  x  8  EPROMS)  — teletype  and 
control  panel  interface. 

•  I/O  Cables  (2) 

Industrial  Quality  •  Fully  Assembled  •  Fully  Tested  •  Upward 
compatible  to  64K  x  8  memory  (32K  x  8  on  single  board)  •  Existing 
Operating  System  •  Customized  I/O  •  Riteable  ROM 


Computer 

Shack 


r 


Send  me  tbe  8080+  at  $995,  plus  $18  for  shipping 
and  handling. 


i 


Enclosed  is  my 


Name  _ 
Address 
City 


cashier's  check 

money  order 

personal  check 

(allow  3  weeks  for  clearance) 


,State 


Zip 


registered  trademark 


L 


Mail  to:  Computer  Shack 

P.O.  Box  GR2t  Littleton,  CO  80120 


j 


ML  GOOfrOUT  ELECT ftONlCS 
BOK  2355.  OAKLAND  ARPOflJ  CA  94614 

CATALOG  PA< 


We  added  more  capac 
warehouse.   Look  at 
TAMTALUM  CAPACITORS 

2.2  uP@  20V. 

2,7  uF  @  20V 

3.3  uF  #  15V 

4.7  uf  @  10V. ....... 

22  uF  @  10V .  ... 

33  uF  @  iOV.... 

39  uF  @  10V 

47  uF  @  6V 

ELECTROLYTIC  CAPACITORS 
10  uF,  250V(  axial- 

12  uF.  250V,  axial 

100  uF.  10V,  axial. 

100  uF,  35V,  PC  mount 

100  uF ,  50V ,  PC  mount 

220  uF,  25V,  PC  mount 

250  uF,  25V,  axial 

2000  uF,  30V,  PC  mount. . , 
4000  uF,  20V,  MalloryPFP 
10000  uF,  10V,  axial.  .  .  , 


-;7<-V:  ■■■/-".' 
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ity  to  our 
theses 

.. .4/$1.00 

...4/51.00 
.,.4/S1.00 
. . .4/51.00 
...3/51.00 
>.,3/$1.00 
...3/51-00 
...3/51-00 


3/$1.00 
3/$1.00 
5/$1.00 

4/51.00 
4/ SI. 00 
4/S1.00 
4/51-00 
1/50.95 
1/50.95 
1/51,25 

KHAR  CAPACITORS 

Cut    and    formed    for    PC   inser^ 
tlon.      High-Q  and  STABLE. 

.0033  uF,  50V.. 10/51.00 

.005  uF,    25V „W/S1.00 

.0068  uF,  50V 10/$1,00 

.01  uF,  50V . 10/$1.00 


SSiiSSsiiwiSSS 


SmgTe-Curn,    i  watt,   vertical 
Values   available:    250.:.    SOQtf, 


PC 
IK 


mount.   5  of  any  one  value 
,  2.5K,  3K,  50K,  1M. 


.02  uF,    50V. 

,033  uF,    50V 

.047   uF,    50V.. . . 
.068   uF,    50V 
.1  uF,    50V. . 
.22   uF,    50V 


.4**1 


,      ,      .       . 
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.10/51.00 
.io/$i.oo 

.10/$!. 00 

.10/51.00 

.10/ $1.00 
.10/ $1.00 

.  .3/51.00 


LEDs 
and 


! 


READOUTS ! 


pi 


1.0  uF,    200V,    10% 

5.0  uF,    100V,    10% ..2/$1.50 

10  uF,  100V,  10% 1/51.50 

DISC  CERAMIC  CAPACITORS 
Small,  low  voltage  types.   Some 
fraay  have  leads  cut  and  formed 
for  PC  insertion. 

10  pF f  .......  .  .l0/$0.45 

220  pF ,, .10/50.45 

.001  uF +  .  .  .  ♦ 10/$0.50 

.005  uF 10/$0.50 

.01  uF 10/50.50 

.02  uF 1 0  /  $0  .  7  5 

.05  uF.  .  .  . 10/$l+00 


DL704 :  , 
$1.25  each 

DL707:  .3" 

$1.25  each 


I 

com.  cath. 
4/S3.95  j 

com.  anode 
4/S3.95  I 

I 


MAW  74   .  3"  com.  cath. 
$1.50  each    4/$5.25 

cath, 


MANS4:  ,  3M  com. 


YELLOW.  $1.95  each  or 
4/$7.5Q. 


I 


OR33:  3  digits  in  DIP 
.1"  characters  $1.75 


lfi    discretej 

bottom  leads   10/  $.1  .  00 


MV1050: 


-^■L*4^h^.      ^^m^mmL.  ~mt      ^h     AAA     mWamWM     MWmm* 


High-Voltage 

Electrolytics 

150  uF  a  350V 75c  ea,  2/S1 . 35 

150  uF  fi  350V +  200  uF  3  175V 

35c  ea,  2/S1.75 

200  uF  a  175V 75c  eat  2/S1-35 

10  uF  §  400V  +  h   uF  %   350V  +  100 
uF  §  350V ...65c  ea,  2/$ 1.20 

AMERICAN  HADE 
85*C  RATING 

wist  loci  rm 
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.01*  ACCURACY  IM  A  T0-5  CAN... not 
just  useful  for  fixed  frequency  os- 
cillatorst  since  most  numbers  can 
be  used  with  simple  binary  dividers 
to  generate  other    frequencies. 

For  example,  15-360  can  divide  down 
to  60  Hz  for  timing  pulse  purposes; 
28.160  gives  a  perfect  "A"  440  Hz 
signal;  16,3^  divided  by  2ik  gives 
1  Hz  timing  pulses;  and  so  on.  All 
frequencies  $4.95 apply  IC  dis- 
count schedule  for  quantities*  ALL 
FREQUENCIES    IN   KHz. 


10,000 
16.000 
18,641 
24.576 
31.500 
38.400 
76.800 


Choose  from: 
12,800 
16,384 
19.200 
28.160 
32,768 
40.960 
100.00 
240.00 


15.360 
17.476 
20.480 
30.720 
36 . 864 
60. 000 
153,60 


I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
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tuttoA 

3  level,  gold  plated  ^^^ 


.10/$3,70 
,10/$3*85 
*.l/$0,75 
..1/$1.00 
,.1/$1.25 
..1/$1.35 


pin... 1/S1.75 


-  -  *  • 


100  of  amy  que  value   $1.70 
1000  of  any  one  value  $15,30 

All  resistors  5%,  except  (") 

MAY  BE  5%  OR  10%. 


Gold  or  tin  plated 

14  p  in .  .  . .,.10/53-70 

16  pin 10/$3 .  85 

15  pin ,  , 75C  each 

2h   pin.  >•"....• .  «,.*••  .$!•  00  each 

28  pin $1.25  each 

36  pin . .  §1.35  each 

40  pin. $1-75  each 

15X*  i»7K*     150K*    *i70K*  I.5H*  d^H* 

16K  5TK        1&0I      5?0K  K6M     5-1W 

!8K*  56k*     iSOK*   560K*  l,8n*5,fchi* 

20K  62K       200K      &20K  2. OH     6,2H 

22K*  $8K*     220K*  680K*  2.2H*  6.Sm- 

24K  75K       2*0K      750X  2.4M     J  t$* 

27K*  82K*     270K^    B20K*  2.?K*  8.2M* 

30K  91K       300K      9?0K  3,0M     9.IH 

53K*  100K*  330K*    1-0M*  3.3H*   10M* 

36K  110K     360K     U1M  3.6m     12«* 

3$K*  120K*  390K*    K2M*  3.9H*  I5M* 

43K     130K    430K     K3«     *«.3w    l8n* 


8JLL  GODBOUT  ELKTRONiCS 
BOX  2355.  OAKLAND  AIRPORT.  CA  94614 


j^j^h     HI 
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+1    lb   postage 


WITH  TOOL,  500'  OF  WIRE,  AND  INSTRUCTIONS. 
Every  now  and  then,  someone  comes  up  with  something 

that  makes  breadboardi ng  a  lot  easier...  like 
solderless  breadboard  strips  or  Vectorboard, 
The  VECTOR  WIRE  PENCIL  Is  one  of  the  best 
breadboard! ng/prototyping  aids  we've  seen. 
It  uses  a  special  wire  whose  insulation 
melts  on  contact  with  sufficient  heat; 
this  allows  a  good  solder  connec- 
tion.   Simply   loop   the  wire 
around  your  various   leads  as 
It  comes  out  of  the  tool --ap- 
ply a  spot  of  solder  at  the 
connection and  you've  got  a 


^yjyy 


ft 

n 


AS  REVIEWED  IN 
POPULAR  ELECTRON f 
RAD  10- ELECTRONICS, 
and  other 
magazines. 


a 


soldered  connection 

cutting  and  stipping 


El  1ml  nates 
great  I 


We  have  replacement  wire  bobbins  for  the  wire  pencil.  250 f 
of  wire  per  bobbin;  specify  RED,  GREEN,  BLUE,  or  CLEAR. 
THREE    BOBBINS     (YOUR    CHOICE    OF    COLOR):       $2,*0 


^ 


The  VECTOR  Fl80  "SUT-N-WRAP"  tool  is  a  revolutionary  tool 

that  provides for  the  first  time a  speedy  manual 

wrapping  device  which  supplies  insulated  wire  from 
a  Epool  directly  to  wire  wrap  posts  without  ex- 
terna) prestripping  or  precuttingi   It  also 
can  do  this  In  a  "daisy-chain"  fashion  so 
that  more  than  one  level  Is  rarely  re- 
quired, so  wrap  posts  can  be  shorter 
for  greater  board  stacking  den- 
sity.  THIS  TOOL  DOES  FOR 
WIRE  WRAPPING  WHAT  THE 
WIRE  PENCIL  DOES  FOR 

BREADBOARD  I  NG.  ^"S^  +Z    LBS    SH*PplNG 

Also  available:    replace- 
ment  wire,    3~100"    spools    for 
$2,75,   and   the   Pl8$  adapter 
($1.25),   which  allows   you  to  use 
the    SLIT-N-WRAP   with   our    Hobbywrap 
tool.      Wire   color  choice:    REO,    GREEN, 
BLUE,    CLEAR. 

THE   SLIT-N-WRAP   TOOL   COMES   COMPLETE  WITH    IN- 
STRUCTIONS  AND  2-100   FOOT   SPOOLS   OF  WIRE. 


« 


CTOI 


n 


20  TIE  D0WNS/$2.40.  When  you 
do  long  wire  runs  with  the 
wire  pencil,  you  might  want 
some  tie  down  posts  to  keep 
the  wires  close  to  the  cir- 
cuit board.  Well,  here  they 
are*   Mounts  on  . TM  centers. 


VECTOR  type  l69PSJ*-062,  pre-punched 
epoxy  -  glass  with  holes  on  .1"  cen- 
ters—-perfect  for  ICs.  8i"x17", 
1/16"  thick-  This  board  works  well 
with  the  wire  pencil  to  give  you 
fast  prototypes*   $&*95+1  lb  shp. 


So  you've  got  a  universal  prototype  boardt 
with  power  and  ground  lines  running  paral- 
lel to  a  bunch  of  ICs.  How  do  you  con- 
nect the  IC  pins  to  the  power  line?  You 
could  use  a  glop  of  solder  but  these  lit- 
tle clips  are  better,      100  clips/Sl.95 


km  OTKft 


HOBBXWftAP 

TOOL 


$41.95 


If  the  high  cost  of  wire  wrapping  equi 
puts  you  off,  check  out  our  HOBBYWRAP 
You  get  the  tool  (rechargeable  so  you  don  * t 
have  to  deal  with  trailing  cords  In 
places),  bit,  charger,  n I  cads,  and  Ins 
tlons.   Why  solder  your  prototypes? 
time  and  effort  with  our  Hobbywrap  tool 


pment 
tool  . 


tight 

true* 

Save 


LMB  CHASSIS 


SERIES   M-E 


M-E  #462 

6W  *4Lx2%H 
$5,  SO 

M-E   #7114 
llWx  7Lx4H 

$10,39 


PUSHBUTTON 
SWITCHES 

Momentary  contact*  4/$l 


rrr*j 


PfflKBPH! 


laintc 

IE)  IB  IB 

m  10  tB 
9i0  a 


KEYBOARDS 

$2.95  EA.  Non-multiplexed 
Keyboard  with  IS  keys  and 
011-off  switch.  One  termin- 
al of  each  switch  common 
bussed. 


2/$1.95     Multiplexed  type, 

suitable  for  calculators  & 
other  applications.  You 
receive  1  keyboard  as  il- 
lustrated ,  along  with  an 
identical  model  that  has 
no   printing   on    the   keys. 


Body  gray,  front 
panel  dark  gray 
5  recessed. 

#C0-4 

8Lx  lOtfxSH 

$13,62 


#007-446 
4L  x  4W  x  bHi 

$5. OS 

#007-746 
4L  x  7W  x  6%II 
$6,30 

K007-946 
4L  x  9W  x  6SfH 

$7.09 


SERIES  #007 


We  also  carry  two  other  popular  LMB 
boxes.  These  are  small,  hammertone 
gray   painted   units* 


1 1 


H00"  mini  box   (ZixHxlVg")    $0-86 


#139  mini  box   (5i  x  3  x  HM) 


$1.85 


CHEftRSJ 


Cherry  Switch 
Stock  #H6 1-100 

Light  action  data 
switches  at  a  popular 
price:   5/$1.95I 


Switch/ keyt op  combination:  5/$2.35 
KEYT0PS  WHILE  THEY  LAST, .. sorry  , 
no  choice  of  keytop  legend. 


PLANTftONICS 

HEADSET 

HAMS"--CBers---Pi  lots— 

Swi  tchboards  —  Telephone 
systems:    these   are  com- 
fortable,      1 1 ght »       and 
tough*      Built-in   mic  amp. 
Complete  and   ready   to  go.      $59*95   EACH. 

MICROPHONE 

Tired  of  built-in  condenser 
mics  on  your  tape  recorder 
that  pick  up  hum  and  motor 
noise  as  well  as  you?  This 
itlTc  comes  with  over  20'  of 
cord,  and  ts  lightweight  and 
rugged*   $6.95  EA»  or  Z/$IJ,00. 


stocks  KITS,  KITS  and 


12V  8A 


BUGCOftOtn  EBCTftOMCS 
6CK  2355.  QMUAM)  AKPORI  CA  946U 

POWER 

^^1  l^^fci^^l   ^  J  C>  EVER  SINCE  ITS  INTRODUCTION.   IT'S  IDEAL 


o 

O     $22.50  +  7  LBS  SHIPPING 

ONE  OF  OUR  MOST 


LESS  CASE/ 
HARDWARE , 
POPULAR  KITS, 


^  ™w  CBERS,  SINCE  IT  POWERS  MO- 

0&ILE  EQUIPMENT  IN  THE  HOME;  BUT  IT'S  ALSO 

ys*   A  HIGH-POWER,  ACCURATE  BENCH  SUPPLY,  OR  A 

SLOWER  SOURCE  FOR  AUTOMOTIVE  EQUIPMENT  CTAPE 

\J  PLAYERS  ETC.),   BETTER  THAN  ,05  VOLT  REGULA- 

\J  TION;  CURRENT  LIMITING  UP  TO  1JA;  ADJUSTABLE 

OUTPUT   11- 1W,  SHORT  PROTECTION,  RF  BYPASSING, 


KITS 

experimenters 

$10.95  +  2  LBS  SHIPPING 

This  kit  provides  dual  tracking t  regulated  voltages  from 
under  iV  to  over  18V,  with  up  to  200  ma  of  current  capa- 
city per  side.  The  regulator  IC  used  for  this  supply 
gives  short  circuit  protection  as  well  as  thermal  pro- 
tect ion  ,  which  is  most  handy  when  you're  using  a  supply 


on  the  bench  and  subjecting  it 
test  probes  and  other  hazards. 


to  all  kinds  of  slipped 
Less  case,  hardware. 


VfcAMP 

$7.95  +  2  LBS  SHIPPING 

Regulated,  short-proof,  therhal- 
ly  limited.  Half  an  amp  contin- 
uous.  OR   1   AMP   INTERMITTENT 

Save  yourself  the  headache  of 
designing  your  own i  let  us  col- 
lect the  parts  and  save  you  mon 
ey  too*   specify  5,  6,  8,  dr  12 
volts*   Less  case  and  hardware. 

1 15  VOLTS 

$9.95  +  2  LBS  SHIPPING 

A  MEDIUM  CURRENT   (150  MA  PER  SIDE)   SUPPLY,  SIMI 
LAR  TD  OUR  VARIABLE  EXPERIMENTER'S  SUPPLY  AND  DE 
SIGNED   FOR   ECONOMY   AND   STABILITY.    USES   A   DUAL 
TRACKING  REGULATOR t  5HDRT  CIRCUIT  PROOF  AND  THER- 
MALLY limited.   Great  for  op  amp  and  music  syn 

THE5IZER  CIRCUITS.    KIT   ODES   NOT  INCLUDE  CASE  OR 
HARDWARE. 


ooooooooooo 


Q 

Q 
Q 

L       , . 


son-of-a  cheap 

clock 


$14 . 50  + 1   LB   SHIPP IMG 


Q 


ACTUAL 


$15.95 


Kevin's  clock 


+1  LB, 


SIZE 
DIGIT 

includ- 


Kevin  Fischer  feme  of  our  unsung  Tech  heroes)  has  co»e  up 
with  an  a  laming  clock  kit,  5  we  wanted  to  offer  it  to  you 
as  a  kit.  Here's  what  it  does:  gives  the  tine  of  day, 
displayed  on  4  HALF- INCH  DIGITS  (something  for  our  myopic 
clock  fans] ;  has  sleep  and  alarm  functions,  as  well  as  a 
snooze  function  so  you  can  postpone  the  alarm  another  9 
Minutes,  ALSO -we've  added  an  opto-isolator  to  the  alarm 
out  pin,  so  you  can  drive  a  triac  for  AC  control  of  not 
only  your  radio,  but  a  toaster  or  something  else.  We  in- 
clude EVERYTHING  except  case,  and  that  means  7  pushbutton 
switches  for  the  various  functions,  and  a  speaker  to  give 
an  alarm  tone  from  the  internal  oscillator! 


■         I    I f  you ' re   looking   for  an 

easy-to-build  and   reliable  6   digit   clock, 
J        ^look   at  ours.    Ton   get    .  3M   digits    for   less 
^^f     eyestrain ,    segment   and  driver   transistors 
for    brighter    digits,     sockets     for  the    IC 
^^^    and   readouts,    and  a  complete  set   of   parts, 
J         I    ing   transformer    and    circuit   board.      Our  easy   to    fol- 
X         Tlow  data  sheet    tells   how  to  implement   several   options, 
\^r     such    as     blanking  the   display,    battery   operation,    how 

to   use   the   clock   in   your   car*    and  so   on.      Less  case  & 

I      " I    hardware. 

Va  time  base  and  a  universal  oscillator 

We've  /i&dz&ignzd  qua  popular  60  Hz  -tune  bo&c.and  heAe  oAe  #ie  A2Aul£i>  ■  MUae  with  ANY  Stattk  ciybtCLl  Uee 
et6ewheAz  jo*  tl&ting  o&  cJiy&tot  pizquencleA} ,  Wow  you  con  gzn&uite.  a  wide  vojUzty  o{  pK^cJjilon  timing  tlg- 
nal6t  not  ju*t  the.  60  Hz  tequOied  ^o\  &lztd  ode  e(  digital  dzvit&b.  **QpeAO£&&  pwm  7  to  11  W€t  with  on 
InteAnot  kcquIjUjoa,  faK  a  &  tittle.  tuAoUt,  **0otput  con  Awing  b&twt.w  Auppty  voltage,  ofi  +5  WC*  In  tkti  mode 
It  can  oVttue  i  htandaxd  TTL  ioad*.  **EoaAd  Alzz  ka&  beew  con&ldeAabttj  reduced,  making  IteA&ivito  mount  In 
a  wvUeXy  o&  units.  So,  alt  in  all  qua  Hm.  6<ue  now  MptieAznti  mote  than  ja&t  a  mlcAopawex  source.  o£  60 
Hz  4lgnalA..*it'b  ft  univeA&al  q^caXJUUok  hoand  wlfk  a  load  o&  application* ,  Vqji  frizqu&ncleA  othvA  than  $ti 
Hz  out,  &pe<U&y  the,  Stattk  c/ufrtal  you  would  tike,  ua  to  Include  with  uoua  kit. 

+  m  »  MORE,  ASK  ABOUT  OUR  MUSIC  KITS  «  «  « 


iiiiiiiitiiiiiiiiiiiiiiniii  IhlW 

RELAYS  = 


These  miniature  relays  have 
£V  colls  for  logic  use,  and 
contacts  rated  at  1A  or  10 
watts;  maximum  voltage  Is 
200V.  Used  in  our  cassette 
Interface  board,       $1.75 


EV/1EINI  MOM  TOYS  ANID  THBWCiAlNA JUGS » " niiimuii 

'   ADD  I  LB  SHP, 


3/52.35 

1  pole, 
7  post  t  ion 
+  off.  For 
programing 
&  other  ap- 
plications. 


M 


^^ji^imiiffviiiL: 

6  assorted  photores I stors. ....... .6/$1 . 95 

10  assorted  thermistors 10/$K95 

3  2^V  &C  solenoids.*., 3/$  1.95 

2  mini  reed  relays,  3000  ohm  coll  2/$K0O 
AESIST0R  ASS0RTHENT  02  ™  over  300  i  watt 
units,    leads   cut  £  formed    for  PC $1*95 


Our  popular  transformer 
Is  back  in  stock  after 
a  short  vacation.  2**V 
center  -  tapped,  600  ma 
current-         $1-95  EACH 


^    (ft 


traostoirmer  ^iJ/^^ 


S 


We   now   have   2   types 
of   speaker  for  you: 

1-    (Illustrated)    2" 
dynamic  speaker.      For 
acoustic   couplers , toys , 
radios,   etc,      3    F0R    $2.50 

2.   Standard   V   speaker,   2/$l-75 
ADD  ONE    LB    POSTAGE    PER  ORDER, 

llllllllllllllllllllllllllllllllllliniilll 


cum  6©o© 

This  opto-isolator  contains 
an  LEO  and  wide- range  photo 
resistor  In  a  tiny,  opaque 
Package. $3- 50  EACH. 


antenn 

THREE  for  $2.00  Good 
experimenter  item;  use 
for  Inductive  pickup, 
trans  is  tor  radio  anten- 
na,  etc. 


ADO    1    LB  to  WIRE    ORDERS 


11 


19  conductor,  co lor- coded 


RIBBON  CABLE   20'/$3-9S 


Twisted  pair  20'/$Sp95 


IS  twisted  pairs, 


yel low  and 
black 


SENTRY  CRYSTALS  — 
$4.95  PER  CRYSTAL 


CRTS  TAIL 


Series  mode,  fundamental,  wire  leads, 
for  hams  and  computer  bugs*  Choose 
fromJittHz  (PACE  cJock  crystal),  5  KHz 
8  rtHi,  10  MHz,  12  MHz,  15  MHzf  IB  MHz 
(8080  clock  crystal),    and  20  MHz. 


balclcairy  coqirifctors 

These  are  for  9  volt  transistor  radio 
type  batteries.  Color-coded  7"  leads. 
FIFTEEN    C0NMECT0RS    FOR    $1.95 

I 


OUR 
TAIR 


ANNOUNCES 
NEWEST  IMSAI/AL- 
8800  PLUG  IN  COM- 


t-i    ■    •  a    t    r  ■    >    1 


$159.95 


PATIBLE  PERIPHERAL: 


ALTAIR  8800/IMSAI  PLUG- IN  COMPATIBLE.  This  Is  a  4K 
by  8  EROM  board... the  ideal  place  for  putting  soft- 
ware, be  it  assembler,  editor,  or  any  custom  set  of 
routines.  Additionally,  this  board  may  expand  to 
SK  x 8  by  simply  adding  more  sockets  and  EROMs ;  also 
available  is  a  2K  x  8  version  if  you  don't  need  a 
full  4K.  LOW  POWER:  8K  board  requires  %A  @  5VP  & 
150  ma  @  -12V.  Buffered  addresses  for  lightest 
loading,  buffered  outputs  for  maximum  drive.  Kit 
I  includes  sockets,  double-  sided  quality  PC  board, 
I  on  board  regulators,  logic  print,  and  instructions. 
Program  it  yourself,  or  have  us  do  the  programing. 

t    8KX8  BOARD    $249.95  2KX8  BOARD    $115.00 

~*<l*>  *M#:!«-l*ll«|l*1|*|4l|»<|«ir*ll«i:«ll«kt«l4ll*l4ll*lt»|l*H«ll#ll»|C^!»N*l|*t|*|lftM«l44l*|t«4l»h*  II  •W»ll«i^l 
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4k  xo 


99.95 


f 

* 


Board  $159.95 


We  took  everything  we  learned  from  selling  hKxB  RAM  boards  for 
the  past  yeart  added  some  of  this  year's  circuit  tricks,  and 
came  up  with  EC0N0RAM a  memory  board  that  is  even  more  re- 
markable due  to  its  low  price.  We've  engineered  this  with  the 
user  in  mind*  giving  you  several  benefits: 

*  3  regulators  to  share  power  toad,  plus  optimized  thermal  de- 
sfgn,  means  a  cooler  running  microcomputer 

*  Typical  current  consumption  of  under  1A  gives  your  power  sup- 
ply a  break 

*  Fast  ---  Zero  wal t  states 

*  All  TTL  support  Ets  are  latest  Low  Power  Schottky  types 

*  For  reliable  and  unambiguous  data  transfer,  all  addresses, 
data  lines*  and  outputs  are  buffered  for  minimum  loading  and 
maximum  output  capability 

*  Power-on  clear  included 

All  these  features  are  packed  on  to  an  Al tai r-sized,  industrial 
quality  double- sided  PC  board,  with  sockets  for  all  I Cs t  7  tan- 
talum capacitors  for  power  supply  decoupling,  and  plenty  of  by- 
pass capacitors 39  of  them,  in  fact,  as  well  as  a  logic  print 

and  instructions,  ASSEHBLED/TESTED  UNITS  ALSO  AVAILABLE  FOR  A 
SURCHARGE;  write  for  quotations  and  specify  quantity. 


We  took  our  ECONOR0H  board  kit,  but  Instead  of  including 
blank  EftOHs ,  these  are  programmed  with  assembler,  editor,  £ 
monitor  routines  for  the  BuSo.  This  is  a  valuable  first  step 
if  you're  trying  to  get  away  from  machine  language  programing* 
There's  not  really  enough  room  here  to  fully  describe  all  the 
functions  of  the  software .. «but  if  you  send  us  $2*95  (refund- 
able with  order),  we'll  send  you  our  software  packet  that  In- 
cludes instructions  listing,  schematic,  and  assembly  data. 

=  « II  * :l«  I  * II  m II •  !l#i  •  II m •!•  I  * li  •  -l*r.« Il+I  l« II 0>l«M  * il»ll * H* It* II •M«ll*»l*ll«)l •M«l|«H*|f •<l*ll»H«M«H«h*ll'*ll *h«l 
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ALTAIR  8800/XMSAI   PLUG- IN  COMPATIBLE 


It's   pretty  well    assumed   that    the  way   to 


low  cost  P   high  stor- 

But  how  do  you    interface     to 

Important,    how  can  you  make    It 


I 

I 
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^VECTOR! 

"       Universal  Prototype 
Board    $19,95  +i  ib  *$ 

This  Is  one  of  the  neatest  Altair 
accessories  we've  seen.   It  accepts 

<^*  virtually  any  s  i  ze  IC  package,  has  a 
power  and  ground  plane  on  opposite 
sides  of  the  board  for  extra  capacitance. 
Room  for k  regulators*  1  heat  sink  provid- 
ed with  board.  By  the  way,  the  sockets 
are  shown  only  for  illustration,  but  they 
get  the  point  across  that  you  can  stuff  a 

lot  of  I Cs  on  here implement  your  own 

memory  boards,  1/0  boards,  etc. 

■ii«ti<tiwi*ii«jivHvi#ii*i»#ii*ii«N«H*ii»iwiaiii 


age  memory  (S  cassette  memory 
the  cassette,  and  what's  more 
simple  to  use  and  flexible? 

Our  cassette  Interface  talks  to  2  cassette  machines,  so  you 
can  read  and  write  when  required;  It  has  an  option  to  talk  to 
a  third  machine,  so  you  can  do  sort-and-merge  memory  opera*- 
t ions... has  room  for  a  general  purpose,  1/0  port  consisting 
of  a  hi-current,  hi-I  transceiver,  8  bit  latch,  and  handsha- 
king signals. . .but  most  Important  of  all,  all  this  is  under 
software  control  included  on  the  board  In  ER0H,  The  EROM 
gives  the  "smarts"  you  need  to  make  cassette  interfacing  a 
snap.  This  board  is  one  of  the  most  useful  peripherals  you 
can  buy  for  a  small  computer  system,  but  we'll  have  a  hard 
time  proving  that  in  this  little  space.  if  you  want  more  in- 
fo, send  $k.$5  and  we'll  send  you  documentation  including  lo- 
gic print,  an  annotated  listing  and  an  instructions  listing, 
and  a  guide  to  using  the  Interface,  Including  a  description 
of  the  "Kansas  City"  hobbyist  standard.   OPTION  PRICES: 

EXTRA  CASSETTE  CHANNEL , *.tadd  $6,00 

|   1/0  PORT  HARDWARE  IMPLEMENTATION... add  $6,00 

|   TTY/RS-232  INTERFACE , add  $12.00 
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PACE  PACKET  $2  50 


Learn  about  PACE,  the  16  bit 
microprocessor  chip,  with  this 
page  booklet.   Contains  de- 


80 


MicroMONITOR  529.95 

We've  taken  the  5204,  a  4K  EROM, 
and  programmed  it  with  some  soft- 
ware for  your  8080,   With  this 
software,  you  may: 
**Examine  and  fill  memory 
**Punch  and  read  paper  tape 
** Branch  to,  and  recover  from, 
programs . 

Our  package  consists  of  the  pro- 
grammed S204  a$  well  as  a  com- 
plete software  listing* 

GROUP  DISCOUNTS:  Computer  club  members  may  wish  to  pool 

THEIR  ORDERS.   BUY  10  KITS/  TAKE  10%;  BUY  100/  TAKE  20% , 

tAAAAAAAAAAAAAAAAAAi 


tailed  and  specific  informa- 
tion on  the  chip  itself,  soft- 
ware, system  organization,  and 
more.  Also  includes  11"  X  17" 
fold- out  logic  print  of  PACE 
1  implementation. 


1 

FTTTTTTTTTTTTTTffT1 


Microcomputer 

POWER 
SUPPLY 

While  designed  for  JOLT  sys- 
tems, this  power  supply  will 
also  power  your  8008,  80 SO, 
6S00,  etc.  Gives  5V  &  SA, 
+  12V  @  hk,  -12V  §  ytf  and  an 
adjustable  negative  bias 
supply.  Crowbar  overvoltage 
protection  included  on  +5V\ 

Same  size  board  as  JOLT  pow- 
er card;  will  run  the  JOLT 
CPU  plus  four  of  our  NAKED 
RAM  boards. 

Includes  everything  except 
the  line  cord;  that  means 
the  case  and  heat  sink  too. 
ADD  POSTAGE  FOR  8  POUNDS. 


4Kx8  Naked 


This  4K  by  8  memory  board  has 
no  frills,  just  storage.  De- 
signed for  compatibility  with 
JOLT  systems,  this  board  is 
also  ideal  for  other  micro- 
computers using  bi-direction- 
al buss  systems.  Same  size 
as  JOLT  memory  card,  plus  lo- 
power  operation  (750  ma)  to 
keep  you  on  good  terms  with 
your  power  supply. 

If  you  don't  need  the  onboard 
regulation  or  address  /  data 
buffers  of  our  ^Bigger  Bro- 
ther" 4K  board,  then  this  is 
the  way  to  go. 

Sockets  included  for  all  ICs. 


TTL  Slipport  ICs 

8093  Quad  3^state  bufT  separate  enable, «  $0*63 
S094  Same  but  "0"  gives  hi  £  state. . .... .0. 63 

8095  Nomnv  3-state  buf,  NOR  enable 0,63 

B096  Inv  3-state  buf  with  NOR  enable O.63 

8097  Noninv  h-1  3-state  buf,  Sep.  enable  0.63 
B09S  Inv  k-2  3-state  buf,  separate  enbl,,0.63 
8131  6  bi t  buss  comp.;  hi  2  ins,  hyster . . . 2 . 50 
8202  10  bit  buffer  regi ster .,..,.„,*«...<  1  -  10 

8233  2  in,  4  bit  muxer;  noninv  data  path  0-75 

8234  2  in,  4  bit  muxer;  Inv  data  path. .,,0.75 

8241  Quad  exclusive  OR. .0.25 

8242  Quad  exclusive  NOR ., .  .0.25 

S250  Binary  to  octal  decoder ..0.55 

8251  BCD  to  decimal  decoder, ..<..*»*.*».. ,0.55 

8266  2  Input,  h   bit  multiplexer 1.00 

8267  2  Input,  4  bit  multiplexer 1.00 

8271  Four  bit  shift  register O.98 

8280  Same  as  74176. , ..,....,0.98 

851*4  Quad  switch  debouncer,  3-state  outs  0.90 
8831  Quad  non-diff/dual  diff  3-state  dvr  2,25 
8833  Quad  3~state  trnscvr;  non i nv  rcvr..,1.90 

8835  Quad  3-state  trnscvr;  inv  rcvr. . .. . .1*?0 

8836  Quad  NOR  unified  buss  receiver. .,,. .3.95 

8837  Hex  unified  buss  driver  w/  hyster. .. 1 .85 


SUPPORT  ICs, 
MEMORIES 


1702A 

2101 

2102 

2111 

21  12 

2533 

5202 

5203 

5204 

5600 


5610 
7489 
74206 
93410 


2K  EROM 

1K  static  4X256 
IK  static  RAM 
EquTv  2112,  ISplnDIP 
4X256  RAM 
1024  bit  shift  reg. 
2K  EROM 
2K  EROM 
4K  EROM 

8X32  PROM.  Same  as 
8223,  programs  dif- 
ferent! y 

Same  but  open  collec, 
64  bit  RAM 

256  bit  RAM  open  col . 
Bipolar  256  bit  RAM— 
sfrnf  far  to  74200 j  but 
faster 


$14.95 
2.95 
1.95 
2.95 
2.55 
1  .00 
9,95 
9,95 
17,50 


2.50 

2.95 

2.23 

5.90 


2.00 


mmfmm* 


We    are    set    up 

such  as  1702s j 
[but  not  PROMs 
Cost  is  $7. 50/ I 
I  f  you  w  1  sh  to 


to  program  EROMs, 
5203s,  5204s,  etc, 

tike  the  8223), 
C,  or  $35/10  ICs. 

have  EROMs  on  any 


of  our  kits  re- prog rammed,  we  can 
do  so  at  a  discount  (write  for  de- 
tails). Call  our  24  hour  phone 
line  to  request  hexadecimal  coding 
forms. 


III 

NOTE:  These  chip  sets  come  with  ICs&plnout  sheet 

8008  CHIP  SET 
$32.50 

(1)  8008  CPU   C8]  2102s 

8080  CHIP  SET 
$59.95 

(1)  8O80  CPU   (8)  2102s   (1)  5204  ROM 


NOTE:  Both  chip  sets  include  PACE  DATA  PACKET 


PACE  CHIP  SET 

$125 

(I)  PACE  CPU   (4)  DS36Q&   (1)  D5Q026 
(X)  DM8837   (2)  5204  RQMs 

DELUXE  PACE  SET 

$195 

(1)    PACE  CPU      (4)    DS3608      {1}    DS0026 
(!)    DMS837      (32)    2i02s      (4)    S204  ROMs 


BILL  GODBOUT  ELECTRONICS 
BOX  2355.  OAKLAND  AIRPORT  CA  9A6U 


TERMS  AMD  MEWS 


FIRST  OF  ALL  HAPPY  BIRTHDAY  U.S.A.! 


TERMS,  DISCOUNTS, 
SHIPPING... 


CREDIT  CARD  ORDERS, 
CODs,  PHONE  LINE... 

^15-357-7007 

WARRANTIES  ETC. 


PROBLEMS  AND 
VARIOUS  GREMLINS,.. 

REPAIRS 

WELCOME  TO  THE  CLUB, 
GEORGE  MORROW,.. 


NOTE  FROM  CAVE  GRAFIX. 


Add  50<t  to  orders  under  $10.  If  we  indicate  weight  on  a  product,  include  sufficient  postage  for  that 
weight.  Otherwise,  all  items  are  shipped  postpaid.  Any  excess  postage  will  be  refunded,  ADDRESSES: 
We  prefer  your  street  address,  as  we  send  out  our  packages  via  UPS  and  they  cannot  deliver  to  a  PO 
box  (unless,  of  course,  you  live  in  one).  DISCOUNTS:  The  flyer  lists  discounts  where  applicable; 
if  you  order  quantities  of  one  item  figure  your  own  discounts.  If  you  are  part  of ,  say,  a  club  and 
wish  to  pool  orders   for  quantity  purchases,    write  us  with  your  needs   and  we* 11   give  you  a  quote, 

1(  you  have.  EankameAicaJid®  oft  MaAtGAckaJLge?  OAdeAA,   you  may  place,  tkem  via  qua  an&w&ning  &&wice>     It 

i&  active.  24  housa  a  day  fati  tho&e.  0$  you  who  ttiUk  to  colt  aZ  oii-pcak  hoixnA  to  &ave  mon&y  on  phone, 
bWU>.  VteaAz  AtmemheJi  that  tku  is  an  ohdvt  d&bk  OMLV  and  cannot  an0tfL  technical  question**  OK  Ke,- 
qpMte   i®X-  information  otkeA  than  tho&e.  that  Aetata  to  oAd&u,.     Ho  COV  0AdeA6t  <tl6  too  much  kaA&Zz* 

If  there's  one  thing  we've  learned,  it's  that  a  satisfied  customer  Is  the  single  most  important  asset 
of  any  company... so  we  want  you  to  be  happy.  Any  defective  items  will  be  replaced  If  you  send  back 
the  defective  item  (we  cannot  be  responsible  for  user- inf 1 icted  injuries,  but  we  generally  give  you 
the  benefit  of  the  doubt).  If  upon  assembly  of  a  kit  you  feel  it  does  not  live  up  to  our  claims,  we 
will    replace,    refund,   or   repair   depending  upon   your  wishes, 

From  time  to  time  we  encounter  problems-  lost  shipments,  illegible  handwriting  with  no  address  given, 
a  misprint,  that  sort  of  thing.  ff  you  have  any  problems  with  us  or  an  order,  WRITE  IT  DOWN  and  send 
to  PROBLEMS  DESK,    c/o  Bill    todbout   Electronics.      We'll    get  on    it   right  away. 

If  something  goes  haywire  with  your  kit,  we  have  a  repair  service.  Describe  your  problem  first  and 
wefll  see  if  we  can  troubleshoot  via  the  mail;  if  that  doesn't  works  bundle  it  up  good  with  a  descrip- 
tion of  the  problem  and  send  to  REPAIRS  DEPT,    c/o   Bill   Godbout  Electronics. 

GcoAgt  Moxjujw,  oua  acz  o.omput.eA  kit  deAiqneA,  ha&  opened  up  hU  own  &kop  {MotiAow**  MLcA0-$tu&&t  Bax 
6 194,  Albany,  CA  94706) . . .which  X4  good  nem  &0A  computer  ^anA.  G&okgz .  wWL  bt  mo&£Zy  netting  tow 
volume  item  and  eAoteAic/unu&tiaZfnew  paxUt  ho  all  you  hoAdcoAe  computer  &an&ticA  should  nave  a  good 
outlet  ioA  kithzAto  haAd-to-&ind  4Xem&.     Stnd  £oa  ki&   $£%$&*  and  tdtl  fUm  we  Aent  you* 

Hi!  We've  been  doing  Bill's  ads  and  flyers  for  over  a  year  now,  and  one  of  the  reasons  we're  still 
here  is  due  to  your  favorable  comments  and  support  of  our  admittedly  unusual  ad  style.  THANK  V0U! 
We  will  do  our  best  to  keep  you  not  only  informed  of  the  latest  items  and  prices,  but  entertain  you 
at    the    same    time-      Again,    thanks    for   your   support.. .we    really  appreciate    ft. 


eti  Goceour  aecreOMC* 

BOX  7355  Q**L*ND  AfSORl  CA  9*6U 


1C  DISCOUNT  SCHEDULE  t      BUY  10,  TAKE  101;  BUY  100.  TAKE  201 


ii-MJSUULJi :   BUY  1U,  TAKE  10Z;  BUT  100,  TAKE  201 


hiqh  NUMbER  ttI  I  Standard  TTL  catalog  page  6 


74373  fl    BIT    LATCH  £20    PIN}         LSn 

743L.5  NONINV    3-ST  9UF    NOR    EN       ,L3 

743t.b  INV    3-STATE  8UF    NOR    EM       .1,3 

7H3b7  NONINV    4-2    BUF    dJ/SEP    EN    *b3 

743LA  INV    4-2    BUF  U/SEP    ENBL       -t3 

74310  lb    PIN    DUAL  DEC   CNTR         LSD 

74313  14    PIN    DUAL  8INRY    CNTR    1.50 


High 


SPEED 


PRE- 


SCALE* ■ 
5739 

BT97 

74L04 
93L11 
5370 
MCT-2 

75492 


SPECIAL  — »*H90   rillBn *10. SO 


4  itwc^on  catfcuftLfc?  t 
HEX  BUSS  DRIVER 
Low  power  hex   inverter 
Same  as  74 LI 54 

4   digit   alarm  clock 

Optical  isolator 
MOS  TO  LED  HEX 
ER 


$   L50 

$  .20 
$2.75 
S  *i  +  50 

2/S    1,00 

DIGIT    OR  IV- 
.80 


•**For  computer  or  fen  ted    ICs  and  micro- 
processors,  see  our  computer  page* 


TRANSISTORS 


_221 

Si 

HPH 

unmarked, 

TO- IB    7/$ 1,00 

2M2222 

Si 

KPN 

■ay  be  unnarked . . « 
TO- 18    5/$ 1.00 

2N39Q4 

Si 

NPN 

hOUSC  niimhpTpH  ,  , 

TQ-10S   7/$ 1.00 

2N3906 

Si 

r.NP 

house  numbered f . . , 
TO- 105   6/$IP0Q 

2N4249 

Si 

PNP 

. .TO- 106   5/(1.00 

2N4250 

5  i 

PNP 

. .TO-106   5/$ 1,00 

2N513S 

Si 

NPN 

general  purpose. , . 
TO-106   10/$ 1.00 

D41D1 

Si 

PNI5 

I  ,  k>r\  nuix .  t  .......  . 

TO-220   3/$ 1.00 

Complementary 

PaiT — SA  Ic  max; 

TO-220  pr/Sl.SO 

Lo  Power  Schottky 


74LSG0 

.36 

74LS139 

1 

.38 

74LS02 

,36 

74LS155 

1 

.38 

74LSQ4 

.42 

74LS157 

1 

.25 

74LS10 

.36 

74LS160 

1 

.S5 

74LS20 

.36 

74LS161 

1. 

B5 

74LS30 

.36 

74LS162 

1. 

.85 

74LS37 

.53 

74LSL63 

1. 

85 

74LS38 

.53 

74LS168 

1. 

87 

74LS74 

.56 

74LS169 

1. 

87 

74LS132 

1,50 

74LS175 

1, 

35 

74LS138 

1.38 
?4LS367 

74LS273 
1.00 

2, 

65 

FIELD  EFFECT  TRANSISTORS 

Dual  N  JFET  VHF/UHF  amp  3/S1.00 

N  JFET  VHF/UHF  RF  amp  sin  to  2N4416* . . . . . .3/$ 1.00 

Dual   X  JFET  very   lo  noise  audio  prcanp. . , ,2/Sl.OO 

H  JFET  general   purpose. . , 4/$l  .00 

-—all  above  FETs  in  TO- 18  type  case— - 
CLOSEOUT:   FET  plug- in   replacement   for  6AK5   tube. 


Limited  quantity 


74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74173 
74174 
74175 
74176 
74177 
74179 
74180 
74181 
74182 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 


4  ODD 
4001 

Moaa 

40Q7 
40DB 

■mm 

4010 
4011 
4012 
4013 
4014 

4015 
401b 
4017 
4015 
401*1 
402  D 
4021 
4052 
4053 
4024 
4D25 
402b 
4027 
4026 
402^ 
4Q3D 
4033 
4035 
4037 
4D40 
4041 
4042 
4043 
40H4 
4047 
404=1 
4050 
411b 


OR 


1.96 
1.96 


LIM€dR9 


■   •  i   ■■ 


30  1M 

OP  AMP 

.30 

304T 

Negative  voltage  regulator 

.75 

3Q5T 

Positive  voltage  regulator 

.75 

307H 

Op  amp 

.35 

30  8  M 

Op  amp 

1 

.00 

309T 

+5  volt  Regulator 

1 

.00 

309K 

+s  volt,  ia  Regulator 

1 

.25 

311M 

VOLTAGE  COMPARATOR 

t 

.00 

311T 

VOLTAGE  COMPARATOR 

I 

.00 

316H 

Hi  INPUT  2  OP  AMP 

2 

.50 

318H 

Fast  op  amp 

1 

.00 

32Q/12K 

-12  VOLT,  IA  REGULATOR 

1 

.25 

32Q/12T 

-12  VOLT,  HALF  AMP  REG. 

1 

.25 

320/15K 

-15  VOLT,  IA  REGULATOR 

1 

.25 

3Z4D 

Quad  op  amp 

1 

.50 

339D 

Quad  comparator 

1 

.50 

340/5K 

+5V  IA  REGULATOR 

1 

.25 

340/5T 

+5V  HALF  AMP  REGULATOR 

I 

.75 

340/6T 

+6V  HALF  AMP  REGULATOR 

i 

♦  75 

340/BK 

+8V  IA  REGULATOR 

l 

.75 

340/8T 

+8V  HALF  AMP  REGULATOR 

l 

,  7S 

340/12K 

+I2V  IA  REGULATOR 

l 

.95 

340/ 12T 

+12V  HALF  AMP  REGULATOR 

1 

.75 

34Q/I5K 

+15V  IA  REGULATOR 

1 

.85 

340/15T 

+1SV  HALF  AMP  REGULATOR 

i 

.75 

3AO/18K 

+18V  IA  REGULATOR 

l 

.75 

340/ 1ST 

+19V  HALF  AMP  REGULATOR 

i 

.75 

340/24K 

+2*V  IA  REGULATOR 

l 

.75 

340/24T 

+24V  HALF  AMP  REGULATOR 

l 

.75 

373D 

AM/FK/SSB  IF  DETECTOR 

I 

.95 

37  7H 

Dual  2  watt  audio  amplifier 

2 

.50 

380M 

KINJDIP  380 

.95 

3S00 

2w  Audio  Amp 

I 

,45 

3910 

Dual  lo  noise  pre amp 

1 

.65 

382D 

Stereo  lo  noise  preamp 

1 

,65 

531M 

Hl-SLEW  OP  AMP 

1 

.25 

S40H 

Audio  power  driver 

1 

.95 

555M 

Timer 

,60 

5560 

Dual  timer 

1 

,25 

56SO 

Phase  locked  loop 

1 

.25 

566M 

VC0/TR1 ANGLE  SQUARE  OUT 

2 

.  10 

567M 

Tone  decoder/ Pll 

2 

*50 

703H 

Low  power  RF/IF  amp 

.  75 

72  3D 

Precision  regulator  iso  ma 

.50 

723H 

Precision  regulator  iso  ma 

.60 

725H 

Instrumentation  op  amp 

2 

.00 

733H 

Video  Amp 

1 

.SO 

74  1M 

Op  amp 

.30 

74  1H 

Op  amp 

.35 

74  70 

Dual  7ai  dp  amp 

.50 

748H 

Op  amp 

.35 

1458 

SEE  5558M 

1496D 

Balanced  mqdulatqr/demdd 

I 

.25 

1556M 

Premium  op  amp 

1 

.00 

155B 

SEE  5558M 

1596 

See  14&6D 

3026D 

Transistor  array 

1 

.25 

306SD 

TV  SOUND  SYSTEM 

.75 

3086D 

Transistor  array 

1 

.25 

39O0D 

Quad  op  amp  Norton  type 

.50 

4I31M 

High  gain  op  amp 

.50 

4I36D 

Quad  lo  noise  op  amp 

1 

.50 

41940 

50  MA  ±  TRACKING  REGULATOR 

1. 

.50 

4  194TK 

2  00  MA  +  TRACKING  REGULATOR 

2 

.50 

4  195M 

SO  MA  +15  VOLT  REGULATOR 

1 

.25 

4195TK 

200  HA  ±15  VOLT  REGULATOR 

2 

,25 

4250H 

Programmable  op  amp 

1 

.00 

4739D 

Dual  lo  noise  op  amp 

1 

.00 

4  741H 

Dual  74 i  dp  amp 

■ 

.50 

5556M 

See  1556M 

S556M 

Dual  74t  op  amp 

.55 

8036D 

VCO  SINE/SQVTRI  FUNC  GEN 

4. 

.50 

Inexpensive 

Paper  Tape  System 


Dick  Whipple 

505  Clemson  Drive 

Tyler  TX  75701 

John  Arnold  W5CUD 

RFD  4,  Box  52A 

Tyler  TX  75 70 1 


—  using  5  level  tape  with  computers 


Serious  program  develop- 
ment requires  the  use  of 
nonvolatile  mass  storage  of 
some  type.  Cassette  tape 
systems  are  popular  among 
computer  hobbyists,  and  for 
good  reason.  Cassettes  are 
convenient,  inexpensive,  and 
provide  a  high  density 
medium  for  mass  storage. 
Much  has  appeared  in  the 
literature  concerning  cassette 
recording  techniques.  The  use 
of  punched  paper  tape  for 
mass   storage    has    not    been 

ft  BAUDOT    TAPE 


adequately  treated,  although 
it  is  readily  available  to 
hobbyists  interested  in 
Baudot  equipment.  Paper 
tape  is  not  nearly  as  fast  or  as 
dense  as  cassette  tape,  but  it 
ranks  high  in  convenience  and 
reliability.  Programs  can  be 
stored  on  individual  strips  of 
tape  and  labeled  for  later  use. 

The  Model  19  Teletype 
comes  with  a  5  level  paper 
tape  punch  and  reader.  The 
punch  is  mechanically  linked 


jCMi 


ARACTER 
*—  LEAST  SIGNIFICANT    POSJTIQN 
—  DRIVE    HOLES 


03?        03I  Oir 

0O3        OI6 


025 


035 


035 


02  X 


} 


•MOST   SIGNIFfCANT    POSITION 


OCTAL  VALUE 


•■HOLE    PUNCHED- MARK 

HOLE  NOT  PUNCHED* SPACE 


A    BiNAFtr    TAPE 


BINARY  DATA 
2      3  I4     15    10ECLMAU 


HIT  1 
91  TZ 

BIT  3 

err  * 

BITS 


* 


DATA  I  BIT  5  NOT  PUNCHED  ) 
CONTROL  (  B*T  5  PUNCHED) 


J  CONTROL  BIT 


t   t 

LEADER  END  LEADER 

CODE  CODE  CODE 

•  =HOLE  PUNCHED -LOGJC  I 

HOLE  NOT  PUNCHED-  LOGIC  0 


Fig.  1.  (a)  Conventional  Baudot  paper  tape  as  used  in 
communications  service,  (h)  Binary  paper  tape  for  use  in 
computer  applications. 


to  the  keyboard,  so  tape  must 
be  punched  by  hand.  The 
keyboard  and  punch  can  be 
physically  removed  from  the 
printing  unit  and  used 
separately.  The  punch  magnet 
requires  a  100  volt  at  1  Amp 
supply.  The  tape  reader  on 
the  Model  19  is  called  a 
Transmitter-Distributor  j  or 
"TD"  for  short,  A  punched 
tape  is  drawn  through  one 
portion  at  a  time,  and  a 
mechanical  parallel  to  serial 
conversion  produces  the 
correct  teletype  (TTY)  signal. 
The  tape  is  read  at  60,  65,  or 
75     words    per     minute,    as 


determined  by  a  gear  set 
inside.  The  TD  is  usually  con- 
nected in  series  with  the  key- 
board contacts,  so  that  either 
can  be  used  to  generate  TTY 
signals.  This  is  a  satisfactory 
arrangement  for  computer 
operation. 

With  Model  19  equipment 
alone,  you  will  not  be  able  to 
make  paper  tapes  under  com- 
puter control.  For  this  capa- 
bility you  will  need  a  Model 
14  Typing-Reperforator.  The 
Model  14  accepts  standard 
Baudot  TTY  signals  and 
punches  a  corresponding 
paper    tape.    In    addition    to 


DATA  CODE 

CONTROL  CODE 

Octal 

Baudot  Equivalent 

Octal 

Baudot  Equivalent 

000 

<BLANK> 

020 

<T> 

001 

<E>         ' 

021 

<Z> 

002 

<LF> 

022 

<L> 

003 

<A> 

023 

<W> 

004 

< SPACE > 

024 

<H> 

005 

<S> 

025 

<Y> 

006 

<l> 

026 

<P> 

007 

<u> 

027 

<Q> 

010 

<CR> 

030 

<0> 

011 

<D> 

031 

<B> 

012 

<R> 

032 

<G> 

013 

<J> 

033 

<FGS> 

014 

<N> 

034 

<M  > 

015 

<F> 

035 

<X> 

016 

<C> 

036 

<V> 

017 

<K> 

037 

<LTR> 

Table  1. 
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Fig.  2  Reading  and  punch  program:  Model  19  and  Model  J 4. 


TAG 


TREAD* 


LOOP2 


L00P1 


SELF 


MEMONIC 

ADDRESS 

CODE 

EXPLA  NATION 

LXI  SP 

000123 

061 

Load  the  stack 
printer 

0001 24 

377 

SP  (LOW) 

000125 

003 

SP  iHIGHl 

LXI  H 

000126 

041 

Load  HLwith 
memory  toad 
address 

000127 

XXX 

Low  part  of 
address 

0001 30 

XXX 

High  part  of 
address 

LXI  B 

000131 

001 

Preset  B  to  2  and  C 
toO 

000132 

000 

000133 

002 

PSH  B 

000134 

305 

Save  B  and  C 

CALL 

000 135 

315 

CALL  INPUT 
ROUTINE 

000136 

000 

INPUT  <LOW) 

000137 

000 

INPUT  (HIGH) 

POP  B 

000140 

301 

Restore  B  and  C 

CPI 

000141 

376 

Check  for  end  of 
tape 

000142 

020 

<T> 

JZ 

000143 

312 

Form  tight  loop  for 
end 

000144 

143 

SELF (LOW) 

000145 

000 

SELF  (HIGH) 

JNC 

000146 

322 

Ignore  other 
control  codes 

000147 

134 

LOOP1  (LOW! 

000150 

000 

LOOP1  IHIGH} 

ADR  C 

000151 

201 

First  Pass:  get 
least  4  bits 

RLC 

000152 

007 

Second  Pass   gel 
highest  4  bits 

LOOP1 


LOOP1 


RLC 

000153 

007 

RLC 

000154 

007 

RLC 

0001S5 

007 

MOV  a  A 

000156 

117 

DCR  B 

000157 

005 

Check  for  second 
pass 

JNZ 

000160 

302 

Jump  back  for 
second  pass 

000161 

134 

LOO  PI  (LOW) 

000162 

000 

LO0P1  (HIGH) 

MOV  Mt A 

000163 

167 

Store  byte  in 

memory 

1NX  H 

000164 

043 

Increment  to  next 
memory  location 

JMP 

000165 

303 

Jump  back  for  new 
byte 

000166 

131 

LOOP2  (LOW] 

000167 

000 

LOOP2  (HIGH) 

LXI  SP 

000170 

061 

Load  the  stack 
pointer 

000171 

377 

SP  ( LOW) 

000172 

003 

SP  (HIGH) 

MVI  B 

000173 

006 

Load  B  with  leader 
count 

000174 

036 

30  decimal 

MVI  A 

000175 

076 

Load  A  with 
<  LTR  > 

000176 

037 

<LTR  > 

CALL 

000177 

315 

CALL  TAPEOUT 
ROUTINE 

000200 

273 

TAPEOUT  (LOW) 

000201 

000 

TAPEOUT  (HIGH) 

DCRB 

000202 

005 

Decrement  Leader 
count 

JNZ 

000203 

302 

Jump  back  for  more 
Leader 

000204 

175 

LOOP1  (LOW) 

000205 

000 

LOOP1  (HIGH) 

LXI  H 

000206 

041 

LOAD  Starling 

Address  inHL 

000207 

XXX 

Low  pan  of  Address 

000210 

XXX 

High  part  of  Address 

LXI  D 

00021 1 

021 

LOAD  Ending 
Address  in  DE 

punching,  it  prints  the  in- 
coming characters  in  "ticker 
tape"  fashion.  You  may 
wonder  how  it  prints  on  a 
tape  full  of  holes.  Nothing 
extraordinary  here:  The 
paper  tape  is  chadless  (that  is, 
the  holes  are  not  punched  all 
the  way  through).  By  the 
way,  Model  14s  come  in  a  less 
expensive  non-typing  version, 
also.  If  you  already  have 
printer  capability,  this  would 
be  a  good  choice.  Model  14s 
of  both  types  are  readily 
available  on  the  surplus 
market. 

The  Model  14  can  easily 
be  connected  into  the  com- 
puter I/O  system.  Since  it 
accepts  standard  TTY  signals, 
it  may  be  connected  in  series 
with  the  selector  magnets  of 
the  Model  19  printer, 

Paper  tapes  can  be 
punched  with  two  basic  for- 


ii 
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mats:  Baudot  and  binary. 
Baudot  tapes  record  the  5 
level  Baudot  code  in  five  hole 
positions  across  the  width  of 
the  tape.  Actually,  there  is  a 
sixth  smaller  hole  (called  the 

I  Sprocket"  hole)r  but  it  is 
only  used  for  drive  purposes. 
With    the    Baudot    system,   a 

II  hole"  is  regarded  as  a 
mark"  and  a  "no  hole1'  as  a 
space/*   The  orientation  of 

the  code  is  shown  in  Fig.  1. 
Baudot  format  is  that  used 
for  communication  purposes. 

Unlike  Baudot,  the  binary 
format  is  not  in  common  use. 
In  such  tapes,  the  five  hole 
positions  are  used  to  record  5 
data  bits.  A  "hole"  represents 
a  logic  1  and  a  "no  hole,"  a 
logic  0,  The  hole  position 
corresponding  to  the  least  sig- 
nificant bit  is  indicated  in 
Fig.  1. 

In    a    computer    environ- 


ment, Baudot  paper  tapes  are 
useful  for  recording  programs 
written  in  a  high  level 
language  such  as  BASIC. 
Binary  tapes,  on  the  other 
hand,  find  greatest  utility  in 
preserving  machine  language 
programs.  This  is  accom- 
plished by  simply  punching  in 
tape  an  image  of  the  memory 
area  containing  the  program. 
The  program  can  later  be 
re-entered  into  the  same  area 
of  memory  by  reading  the 
paper  tape  with  the  proper 
software.  The  discussions 
which  follow  deal  primarily 
with  punching  and  reading 
binary  tapes  under  computer 
control. 

The  Altalf  8800  and 
similar  minicomputers  have  a 
basic  word  length  of  eight 
bits.  Since  a  paper  tape  can 
record  only  5  bits  at  a  time, 
two  read  cycles  are  required 


to  input  the  full  data  word. 
In  this  case,  one  bit  of  the 
five  can  be  set  aside  for  con- 
trol purposes,  still  leaving  the 
required  eight  bits  with  two 
read  cycles.  Bit  5  is  used  for 
the  control  function  in  our 
system.  When  bit  5  is  not 
punched,  the  remaining  four 
hole  positions  are  considered 
binary  data  representing  half 
of  an  eight  bit  data  word.  The 
next  character  in  the  tape 
without  a  control  punch  is 
regarded  as  the  second  half  of 
the  data  word.  When  bit  5  is 
punched,  the  remaining  four 
bits  represent  a  control  code. 
Fifteen  possible  codes  can  be 
used  to  control  various 
aspects  of  the  reading 
program.  In  our  system,  one 
such  code  is  used  as  the 
leader  at  the  beginning  of  the 
tape  and  another  serves  to 
indicate  the  end  of  the  tape. 
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000212 

VYV 

Low  pan  of  Address 

END 

MV!  A 

000246 

076 

Load  A  with  stop 

000213 

VYV 

High  part  of  Address 

code  <  T  > 

MOV  Af  H 

000214 

174 

Check  for  end  of 

000247 

020 

Load 

CALL 

000250 

315 

CALL  TAPEOUT 

CMPD 

000215 

272 

Compare  High 
Address 

000251 

273 

ROUTINE 

JNZ 

000216 

302 

If  not  same.  Jump 

000252 

000 

to  CONT 

MV1  B 

000253 

006 

Load  B  with 

00021 7 

226 

CONT  (LOWJ 

Leader  count 

000220 

000 

CONT  (HIGH) 

000254 

120 

MOV  A,  L 

000221 

175 

LOOP2 

MVI  A 

000255 

076 

Load  A  with 

CMP  E 

000222 

273 

Compare  Low 
Address 

<  LTR  >  for 
Leader 

J2 

000223 

312 

If  same,  Jump  to 

000256 

037 

<LTR  > 

END 

CALL 

000257 

315 

CALL  TAPEOUT 

000224 

246 

END  (LOW) 

ROUTINE 

000225 

000 

END  (HIGH) 

000260 

273 

TAPEOUT  {LOW} 

CONT 

MOV  A,  M 

000226 

176 

Get  memory  byte 

000261 

000 

TAPEOUT  ?HIGH> 

into  A 

DCR  B 

000262 

005 

Decrement  Leader 

CALL 

000227 

315 

CALL  TAPED UT 

count 

ROUTINE  [Special] 

JNZ 

000263 

302 

If  not  finished, 

000230 

27t 

TAPEOUT  [Special] 
(LOW) 

Jump  back  to 
LOOP2 

000231 

000 

TAPEOUT  [Special  | 
(HIGH} 

000264 
000265 

255 
000 

LOOP2  (LOW) 
LOOP2  (HIGH J 

MOV  A,  M 

000232   , 

176 

Get  memory  byte 
again  into  A 

SELF 

JMP 

000266 

303 

Jump  to  SELF  to 

end 

RLC 

000233 

007 

Reposition  upper 
four  bits 

000267 
000270 

266 
000 

SELF  ( LOW) 
SELF  (HIGH) 

RLC 

000234 

007 

TAPEOUT 

ANI 

000271 

346 

Mask  off  upper  four 

RLC 

000235 

007 

[Special] 

bits 

RLC 

000236 

007 

000272 

017 

CALL 

000237 

315 

CALL  TAPEOUT 

TAPEOUT 

PSH  B 

000273 

305 

Save  B 

ROUTINE  [Special] 

PSH  A 

000274 

365 

Save  A 

000240 

271 

TAPEOUT  [Special] 
(LOW) 

CALL 

000275 

315 

CALL  OUTPUT 
ROUTINE 

000241 

000 

TAPEOUT  [Special! 

000276 

042 

OUTPUT  ( LOW) 

(HIGH) 

000277 

000 

OUTPUT  (HIGH) 

INX  H 

000242 

043 

Increment  to  next 

POP  A 

000300 

361 

Restore  A 

memory  byte 

POP  B 

000301 

301 

Restore  B 

JMP 

000243 

303 

Jump  back  to 
AGAIN 

RET 

000302 

311 

Return  to  calling 
program 

000244 

211 

AGAIN  (LOW) 

*  TAPE  READ  PROGRAM 

000245 

000 

AGAIN  (HIGH} 

"  »  TAPE  PUNCH  PROGRAM 

Other  uses  can  be  made  of 
the  control  code  as  well 
Suppose  you  wish  to  send  the 
computer  a  16  bit  memory 
address.  You  could  prefix  the 
four  data  characters  with  a 
special  control  code  that 
would  cause  the  reading 
program  to  branch  to  an 
appropriate  subroutine.  Table 
1  gives  the  data  and  control 
codes  both  in  octal  and  their 
Baudot  equivalent. 

As  further*  illustration, 
consider  the  implementation 
of  paper  tape  on  our  Altair 
8800  system.  A  Model  19  TD 
is  series  connected   with  the 

keyboard  and  a  Model  14  is 
series  connected  with  the 
selector  magnets  of  the 
printer.  We  chose  two  control 
codes:  037  octal  for  the 
leader  and  020  octal  for  the 
end  of  the  tape,  As  previously 
indicated,     two     character 


positions  are  required  to  store 
the  contents  of  one  memory 
location.  The  first  contains 
the  least  significant  four  bits 
while  the  second  contains  the 
most  significant  four  bits.  If 
the  leader  is  encountered 
within  data,  it  is  ignored.  This 
makes  it  possible  to  correct  a 
bad  punch  by  simply  over- 
punching with  all  holes. 

The  programs  we  use  to 
punch  and  read  binary  paper 
tapes  are  given  in  Fig.  2.  The 
punch  program  requires  the 
beginning  and  ending 
addresses  of  the  memory  area 
that  is  to  be  stored  on  tape. 
The  read  program  needs  only 
the  beginning  address,  since 
the  end  is  signalled  by  an  020 
punch. 

The  punch  program  is  used 
in  i lit?  following  manner:  The 
beginning  and  ending 
addresses   to  be  dumped   to 


tape  are  placed  at  000207 
and  000212,  respectively; 
location  000170  is  examined; 
and  the  RUN  switch  is 
toggled.  The  program  gen- 
erates a  number  of  037s  for 
the  leader.  The  contents  of 
consecutive  memory  loca- 
tions are  then  punched.  At 
the  end  of  the  tape,  an  020 
octal  is  punched,  followed  by 


an  additional  leader.  Final 
termination  of  the  program 
occurs  in  a  tight  loop  (i.e.,  an 
unconditional  jump  to  itself). 
At  this  point,  the  STOP 
switch  may  be  toggled. 

The  tape  reader  program  is 
used  in  the  following  way: 
The  address  where  the  tape  is 
to  begin  storing  data  is  loaded 
at  000127;  location  000123 


1 

A 

EAKKABT 

•  •  *  •  •  • 

\uEVXR  C00E 

•  *  •  «  •  • 

J 

•  • 

•  •* 

*  #  »*  * 

•  *  ••• 

0001 1 

)Qtfl  OCTAL 

00  M  J 

Mil4) 

)  377  OCTAL 

iihJ 

c. 

ADDRESS 

OOOIZ3 
000*2* 
00012  5 

COOfi 

oei 

003 

*a  ■ 

oo  i  O 

)  003  OCTAL 

• 

oooqJ 

•         * 

}  END  CODE 

«  *  •  «  •  • 

J  LEADER  CODE 

Fig,  4,  (a)  Binary  paper  tape  made  by  punch  program,  (b) 
Printout  of  modified  version  of  punch  program,  (c)  Memory 
area  used  for  sample  run. 
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TAG 


MNEMONIC       ADDRESS      CODE        EXPLANATION 


The  Original  8R  Low  Power  Static 
Still  at  the  Low  Price  of  '285. 


lllillllllili 


-  PLUG  DIRECTLY  INTO  8800  or  8800  BOARD  COMPATIBLE  SYSTEM  • 
TURNS  OFF  YOUR  WAIT  LED  (8080  RUNS  AT  FULL  SPEED}  *  LESS  THAN 
530  nS  ACCESS  AND  CYCLE  TIME  •  LOW  POWER  (LESS  THAN  £25  mA/1K 
at  5  VOLTS)  •  100%  NEW  INDUSTRIAL  COMPONENTS  •  EASY  INTERFACE 
TO  HOME  BREW  •  50/50  GOLD  PLATED  EDGE  CONTACTS  ■  EPQXY  BOARD 
WITH  PLATED  THRU  HOLES  •  SK  or  4K  WITH  EXPANSION  *  SOCKET 
PROGRAM  4K  or  8K  ADDRESS  SLOT  ■  DETAILED  ASSEMBLY  AND  THEORY 

8K  LOW  POWER  RAM  KIT:  8KLST  $285.00 
4K  LOW  POWER  RAM  KIT:  4KLST  $159.00 
4K  EXPANSION  FOR  4KLST:4KXST  $139.00 


PLUS  SHIPPING 


WRITE  TO  DA  VE  (K6LKL)  at 


ON  DJSPLAY  AT 

BYTE  SHOP 

MT.  VIEWCA 

MARSH  DATA  SYSTEMS 

TAMPA  FL 


P.O.  Box  9160, 
Stockton  CA  95208 

is  examined;  and  the  RUN 
switch  is  toggled.  After  exe- 
cution has  begun,  the  TD  is 
started  with  the  tape  in  the 
beginning  leader.  When  the 
program  is  finished,  the  front 
panel  light  pattern  will 
change  as  a  tight  loop  is 
entered.  STOP  may  then  be 
toggled.  The  program  or  data 
should  be  correctly  stored  in 
memory, 

In  the  event  you  have  a 
Model  19  punch  and  TD  but 
not  a  reperforator,  you  can 
sttll  make  programs  by  hand. 
Fig.  4  is  a  software  modifica- 
tion that  outputs  Baudot 
characters  to  the  printer  as 
they  should  be  punched  by 
hand.  The  program  supplies 
automatic     carriage     returns 


1 : 


IS 


and  line  feeds,  A  UZ 
printed  at  the  end  of  each 
line  so  that  SPACEs  may  be 
detected.  You  will  note  in 
Table  1  that  data  codes 
include  CR,  BLANK,  and  LF 
(line  feed}.  These  would 
either  confuse  the  printout  or 
not  be  printed,  so  the  modi- 
fication  software   makes  the 
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*  CALIF.  RES.  ADD  SALES  TAX 
'MASTER  CHARGE  -  OK 
•BANKAMERICARD  -  OK 

following  substitutions: 

B  is  printed  for  BLANK 
L  is  printed  for  LF 
X  is  printed  for  CR 

Use  the  procedure  outlined 
above  for  punching  tape  with 
the  modification  program 
loaded  at  000271 .  The  char- 
acters to  be  punched  will  be 
output  to  the  printer  in 
order,  Then  use  the  printout 
to  hand  punch  the  paper 
tape.  A  button  on  top  of  the 
punching  unit  can  be  used 
with  the  LTR  key  to  punch 
all  holes  for  error  correction. 
When  making  the  tape,  be 
sure  to  use  the  LTR  key  to 
make  the  leader.  This  manual 
way  of  making  a  paper  tape  is 
quite  tedious,  but  it  will 
allow  you  to  become  familiar 
with  the  binary  tape  system. 
Fig.  4  shows  a  paper  tape 
punched  by  the  Model  14 
under  computer  control.  Also 
shown  is  the  printed  output 
of  the  modified  punch  pro- 
gram corresponding  to  the 
same  memory  data.  ■ 


TAPEOUT       AMI 

000271 

346 

Mask  off  upper  four 

[Special] 

bits 

000272 

017 

TAPEOUT      CPI 

000273 

376 

Check  for 

<BLANK> 

000274 

000 

< BLANK > 

JZ 

000275 

312 

If  so,  Jump  to 
PRNTB 

000276 

313 

PRNTB  (LOW) 

000277 

000 

PRNTB  (HIGH) 

CPI 

000300 

376 

Check  for  <  LF  > 

000301 

002 

<LF> 

JZ 

000302 

312 

If  sor  Jump  to 
PRNTL 

000303 

316 

PRNTL  (LOW) 

000304 

000 

PRNTL  (HIGH) 

CPI 

000305 

376 

Check  for  <CR  > 

000306 

010 

<CR> 

JZ 

000307 

312 

If  sor  Jump  to 

PRNTX 

00031 0 

321 

PRNTX (LOW) 

000311 

000 

PRNTX  (HIGH) 

LXI  D 

00031 2 

021 

Dummy:  Skip 
instruction 

PRNTB            MVI  A 

000313 

076 

Place <B>in  A 

000314 

031 

<B> 

LXI  D 

000315 

021 

Dummy:  Skip 
instruction 

PRNTL            MVI  A 

000316 

076 

Place  <  L>in  A 

000317 

022 

<L> 

LXI  D 

000320 

021 

Dummy:  Skip 
instruction 

PRMTX            MVI  A 

000321 

076 

Place<X>in  A 

000322 

035 

<X> 

PSH  8 

000323 

305 

Save  BC 

CALL 

000324 

315 

CALL  OUTPUT 
ROUTINE 

000325 

042 

OUTPUT  (LOW) 

000326 

000 

OUTPUT  (HIGH) 

POPS 

000327 

301 

Restore  BC 

LDA 

000330 

072 

Place  COUNT  in  A 

000331 

364 

COUNT  (LOW) 

000332 

000 

COUNT  (HIGH) 

INR  A 

000333 

074 

Increment  COUNT 
by  one 

STA 

000334 

062 

Store  in  COUNT 

000335 

364 

COUNT  (LOW) 

000336 

000 

COUNT  (HIGH) 

ANI 

000337 

346 

Check  for  end  of 

000340 

077 

i  ine 

RNZ 

000341 

300 

Return  if  not 

MVI  A 

000342 

076 

Place  <  Z  !>1ii  A 

000343 

021 

<Z> 

PSH  B 

000344 

305 

Save  BC 

CALL 

000345 

315 

CALL  OUTPUT 
ROUTINE 

000346 

042 

OUTPUT  ( LOW) 

000347 
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Fig*  3.  Modification  for  Model  19  system  only. 
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After  buying  a  two 
meter  hand-held  trans- 
ceiver which  came  supplied 
with  only  a  helically  wound 
flexible  antenna,  I  decided  to 
try  a  full  length  54  wave 
antenna  to  see  if  it  had  any 
advantage  compared  to  the 
"rubber  ducky,"  A 
temporary  14  wave  antenna 
was  quickly  made  using  a  19 
inch  piece  of  wire  attached  to 
an  antenna  connector, 
Although  the  "rubber  ducky" 
had  performed  very  well,  and 
had  the  advantage  of  being 
compact,  the  longer  antenna 
seemed  to  have  the  advantage 
of  greater  capture  area  and 
additional  height.  The 
improvement  on  both 
receiving  and  transmitting 
was  indeed  noticeable. 

Since  better  communica- 
tions is  the  name  of  the  game, 
this  little  experiment  fed  me 
to  think  thai  if  a  full  length  V* 
wave  antenna  showed  some 
improvement,  then  perhaps 
an  extended  length  antenna 
would     provide     additional 


gain,  Catalogs  listed  a  wide 
selection  of  telescoping 
antennas  for  use  in  services 
outside  the  two  meter  band 
which  could  easily  be 
modified.  These  come  in 
assorted  lengths  and 
diameters,  but  the  extremely 
long  ones  were  ruled  out  as 
being  unsuitable  because  they 
were  too  unwieldy  for  a 
hand-held  set.  Besides,  there 
would  be  some  difficulty  in 
obtaining  a  good  impedance 
match  to  the  set, 

Three  of  the  shortest  ones 
were  selected  as  being  best 
suited  for  modification. 
These  had  the  dimensions 
shown  in  Table  1. 

With  the  proper  antenna 
connector  (in  my  case  an 
F-59),  and  a  small  loading 
coil  to  present  a  reasonably 
good  match  to  the  output  of 
the  transceiver,  it  is  quite 
simple  to  modify  any  one  of 
these  antennas  for  two  meter 
use.  In  each  case  a  2-1/2  inch 
length  of  1/2  inch  OD,  3/8 
inch  ID  poiystyrene  tubing  is 


BASE 

COLLAPSED 

EXTENDED 

ANT. 

DIAMETER 

LENGTH 

LENGTH 

A 

3/B" 

57/8" 

43" 

B 

3/8" 

4-5/8" 

39" 

C 

5/16" 

5*7/8' 

36-1  /2" 

TELCSCOPUS  ««TElWt 


KjLYsnwfK*  Turn* 


COIL  OH  S-'<6<"    01*   FOAM 


F-SS  OF*  OTHEft   CONNECTOR 


Table  I, 


Fig.  h 

used  at  the  antenna  base  to 
enclose  the  coil  and  to 
insulate  the  antenna  from  the 
grounded  shell  of  the  con- 
nector* All  coils  are  wound 
with  number  20  AWG  wire 
on  a  piece  of  plastic  tubing 
1-1/4"  long  by  5/1 6  inches  in 
diameter.  If  soft  plastic 
tubing  is  used  for  the  coil 
form,  the  wire  will  hold  tight 
and  it  will  be  easy  to  slip  the 
polystyrene  cover  over  it.  For 
antenna  A,  wind  13  turns  to 
cover  the  length  of  the  form; 
for  antenna  B,  wind  17  turns; 
and  for  antenna  C,  wind  19 
turns.  Spacing  along  the 
length  of  the  coil  is  not 
critical. 

One    end    of    the   coil    is 
attached  to  the  base  of  the 


antenna      (all     telescoping 

antennas  used  came  with  a 
small  machine  screw  in  the 
base).  The  polystyrene  cover 
is  then  placed  over  the  coil  so 
that  about  3/4  inch  of  the 
antenna  base  is  inside  the 
cover.  The  coil  cover  is  held 
tn  place  with  epoxy  cement. 
When  the  epoxy  has  cured, 
attach  the  other  end  of  the 
coil  to  the  antenna  connector 
(F-59,  BNC,  etc),  and 
cement  the  connector  to  the 
coil  cover.  Although  not 
essential,  a  3  inch  length  of 
shrink  tubing  placed  over  the 
coil  cover  and  antenna  base 
will  add  to  the  appearance 
and  help  to  strengthen  the 
polystyrene  tubing. 

All  these  extended  length 
antennas  have  exhibited  a 
remarkable  improvement  over 
the  "rubber  ducky,"  and  a 
fair  amount  of  gain  over  the 
V*  wave  whip.  This  has  been 
most  noticeable  when  work- 
ing simplex  over  a  range  that 
could  not  be  reached  with  the 
"rubber  ducky'1  or  the  full 
length  ]A  wave  antenna.  As  I 
have  said  before,  the  name  of 
the  game  is  better  communi- 
cations, so  anything  that  can 
be  done  to  enhance  the  low 
power  of  most  hand-held 
transceivers  is  well  worth  the 
effort.  ■ 
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Tl  he  transmatch  type  of 
antenna  matching  net- 
work has  proved  to  be  one  of 
the  most  popular  designs  for 
transmitter  to  transmission 
line  coupling  or  for  direct 
transmitter  to  antenna  coup- 
ling. It  will  match  a  wide 
variety  of  load  impedances, 
including  reactive  as  well  as 
resistive  loads.  This  article 
describes  several  modifica- 
tions to  this  network  which 
further  increase  its  usefulness, 
and  various  construction 
techniques  which  bypass  the 
problems  which  may  exist 
when  one  tries  to  economi- 
cally purchase  the  com- 
ponents needed  for  the  net- 
work. 

Why    Use    a   Matching   Net- 
work? 

Many  amateurs  do  not  use 
a  matching  network  between 
their  transmitter  and  antenna 
transmission  line,  particularly 
when  feeding  coaxial  line 
from  a  transmitter  with  a 
pi-network  output  circuit.  If 
the  transmission  line  has  an 
absolutely  flat  swr  of  1:1,  a 
matching  network  does  not 
add  much  (e.g.,  to  a  52  Ohm 
transmission  line  working 
from  a  transmitter  output 
designed  for  52  Ohms).  The 
matching  network,  being  a 
tuned  circuit,  will  only  add  a 
bit  more  of  harmonic 
suppression,  much  like  a 
simple  low  pass  filter,  But, 
most  transmission  lines  do 
not  have  absolutely  flat  swrs 
of  1:1  over  the  entire  fre- 
quency range  of  an  antenna. 
This  is  particularly  true  for 
thin  wire  dipoles  or  other 
resonant  antennas  used  on 
the  low  frequency  bands,  or 
for  the  various  types  of  trap 
or  loaded  antennas  when 
operation  over  an  entire  ama- 
teur band  is  considered.  It 
could  easily  happen,  depend- 
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ing  on  the  antenna  type,  that 
the  swr  is  1 :1  at  a  particular 
operating  frequency  within  a 
band  and  rise  to  3:1  or  4:1  at 
the  band  edges.  The  result  is 
that  the  transmitter  will  not 
load  properly  into  these  high 
swrs  and  reduced  power 
output  will  occur, 

The  use  of  a  matching 
network  will  allow  the  trans- 
mitter to  load  properly  at  any 
frequency  within  a  band,  but 
it  will  not  change  the  swr  on 
the  transmission  line.  It 
cannot  do  the  latter  since  the 
swr  is  dependent  upon  how 
closely  the  transmission  line 
impedance  matches  the  impe- 
dance at  the  antenna 
terminals.  The  antenna 
terminal  impedance  varies,  of 
course,  with  frequency,  while 
the  transmission  line  impe- 
dance remains  fixed.  So,  why 
bother  with  a  matching  net- 
work? Simply  because  the 
transmitter  can  be  loaded  to 
full  power  output  into  the 
transmission  line.  A  certain 
percentage    of     the     output 


Fig*  h  Basic  transmatch  for  80-10  meters. 


power  will  still  be  lost  due  to 
the  swr,  but  that  percentage 
remains  fixed  due  to  the  swr 
—  and  more  overall  power 
will  be  radiated! 

Most  amateurs  are  still 
using  tube-type  transmitter 
but  it  is  interesting  to  note 
that  as  more  solid  state  trans- 
mitters and  even  solid  state 
linears  appear  on  the  market, 
transmitter  to  transmission 
line  matching  is  going  to 
become  much  more  critical. 
Most  solid  state  power  ampli- 
fier s,  even  in  the  HF  ranges, 
employ  broadband  interstage 
and  output  circuits.  They 
require  no  tuning,  but  they 
will  deliver  maximum  power 
output  only  when  connected 
to  a  resistive  load  with  a  very 
low  swr.  Even  swrs  of  the 
range  of  1.5:1  or  2:1  will 
severely  reduce  power 
output.  Since  most  HF 
antenna /transmission  line 
setups  do  not  provide  a  com- 
pletely flat  swr  over  the 
extremes  of  every  band,  it 
means  that  a  matching 
network  will  usually  be 
required    between   the   trans- 


mitter and  transmission  line. 
In  a  sense,  the  tuning  controls 
that  one  now  associates  with 
the  output  stage  of  a  trans- 
mitter will  be  transferred  to 
an  external  matching 
network. 

The  Basic  Transmatch 

The  circuit  of  the  basic 
transmatch  is  shown  in  Fig,  1, 
With  the  values  shown,  it  will 
work  from  80-10  meters  and 
match  a  reasonably  wide 
range  of  load  impedances,  be 
they  a  transmission  line  or  an 
antenna  directly.  If  a 
balanced  transmission  line  or 
antenna  is  used,  the  output  of 
the  transmatch  can  be 
coupled  to  the  load  via  a 
standard  1:1  or  1:4  toroid 
unbalanced-to-balanced  trans- 
former. The  rating  of  the 
components  used  depends,  of 
course,  upon  the  power  level 
involved,  and  can  range  from 
receiver-sized  components  for 
the  ORP  level  to  3/1 6" 
spaced  variable  capacitors  for 
the  2  kW  PEP  level.  Tuning  is 
accomplished  by  the  use  of 
an    swr    bridge   between    the 
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matching  network  and  the 
transmitter.  On  any  given 
operating  frequency,  the 
capacitors  are  tuned  to 
establish  a  1  to  1  swr  with  a 
minimum  amount  of  induc- 
tance being  used.  Several 
settings  of  the  capacitors  and 
inductance  can  achieve  a  per- 
fect match,  but  only  the  one 
with  minimum  use  of  induc- 
tance will  provide  a  good 
match  plus  the  most  efficient 
transfer  of  power  through  the 
matching  network.  The  com- 
ponents can  be  scaled  down  if 
operation  over  less  than  the 
80-10  meter  range  is  desired. 
For  40*10  meter  operation,  a 
15  microhenry  inductor  will 
suffice.  For  20-10  meter 
operation,  the  inductor  can 
be  10  microhenries  and  each 
section  of  the  capacitors  need 
be  only  a  100  uF, 

Circuit  Variations 

The  basic  transmatch 
circuit  as  described  above  has 
been  in  use  by  many  ama- 
teurs for  several  years.  How- 
ever, its  ability  to  match  even 
a  wide  range  of  loads  can  be 
further  improved  and  the 
circuit  can  be  configured  to 
allow  the  choice  of  several 
matching  network  forms  with 
the  same  number  of  com- 
ponents or  with  the  addition 
of  just  one  more  component. 
The  modified  transmatch  is 
particularly  useful  for 
coupling  to  extremely  short 
antennas  or  to  highly  reactive 
loads,  while  still  retaining  the 
use  of  components  of  reason* 
able  size. 

The  modified  transmatch 
is  shown  in  Fig.  2.  An  addi- 
tional inductor  of  10-15 
microhenries  has  been  added 
and  access  points  provided  to 
more  circuit  components. 
Flexibility  is  provided  by 
bringing  the  access  points  to 
binding  posts  and  also  by 
having  the  S0239  connectors 
for  the  transmitter  and  trans- 
mission line  (or  antenna) 
brought  to  a  binding  post. 

Jumpers  between  the 
binding  posts,  which  can  be 
grouped  in  any  convenient 
configuration,    provide    inter- 


connection.    Convent  ional 

transmatch  operation  is  pro- 
vided by  having  the  input  to 

A,  D  grounded,  and  the  load 
to  C  and  L2  set  for  zero 
inductance.  With  very  short 
antennas  which  the  above 
configuration  cannot  match 
properly,  the  toad  is  con- 
nected to  B  instead  of  C  and 
L2  increased  to  provide 
proper  loading.  The  network 
can  be  used  as  a  form  of 
pi-network  by  leaving  D  un- 
grounded, connecting  the 
load  to  B  and  grounding  C 
Interchange  of  the  input  and 
output  terminals  (A  and  B) 
can  also  be  tried.  A  conven- 
tional L  matching  network 
can  also  be  formed.  If  one  is 
working  into  a  lower  impe- 
dance than  the  transmitter 
output,  C  is  grounded,  the 
input  goes  to  B  and  the  load 
is  connected  to  D.  If  working 
into  a  higher  impedance,  the 
input  (transmitter  output) 
goes  to  D  and  the  load  to  B. 
A  T  matching  network  is 
formed  by  having  A 
grounded,  the  input  going  to 
D  and  the  load  connected  to 

B.  Simple  capacitive  divider 
circuits  can  be  formed  in 
several  ways  (e.g.,  by  ground* 
ing  A,  setting  LI  and  L2  to 
minimum,     connecting     the 

input  to  C  and  the  load  to  D). 
Several  other  circuit  con- 
figurations can  be  arranged, 
and  with  patience  just  about 
any  conceivable  load  can  be 
matched.  Obviously  with 
such  an  array  of  matching 
circuit  configurations  avail- 
able, it  becomes  important  to 
avoid  confusion.  Post  H  pro* 
vides  a  dummy  load.  The 
transmitter,  if  it  has  output 
tuning  controls,  is  first  con- 
nected to  the  dummy  load 
and  loaded  properly.  The 
drive  can  then  be  reduced  to 
just  enough  to  properly 
operate  the  swr  meter  con- 
nected between  the  trans- 
mitter and  matching  network. 
Various  matching  circuit  con- 
figurations can  then  be  tried, 
with  the  goal  in  mind  to  find 
one  that  provides  a  1  to  1  swr 
and  which  utilizes  a  minimum 
amount  of  inductance  in  the 


Fig,  2.  Modified  transmatch  provides  a  variety  of  matching 
network  configurations  and  greater  matching  range. 


matching  network,  This  will 
take  some  patience  at  first  (or 
when  using  a  new  antenna), 
but  the  settings  of  the  com- 
ponents and  connection 
points  can  be  logged  to 
expedite  future  tuning.  When 
the  transmitter  drive  is 
increased  to  normal  level, 
some  slight  retuning  of  the 
settings  of  the  components  in 
the  matching  network  will  be 
required. 

The  Components  Struggle 

For  QRP  levels  and  powers 
up  to  about  50  Watts,  regular 

BC  type  variable  capacitors 
are  usable.  The  inexpensive 
$1,29  types  with  teflon  sheet 
insulation  between  the  plates 
work  quite  well,  and  can  be 
used  to  construct  a  truly 
compact  matching  network. 
Roller  inductors  are  not 
necessary.  B&W  coil  stock 
(3002  or  similar)  tapped 
every  few  tgrns  can  be  used, 
or  a  coil  can  be  easily  home 
brewed  using  any  plastic  form 
of  Vz-%"  diameter  and  wind- 
ing it  with  #16  wire.  Hand- 
book formulas  can  be  used  to 
determine  the  turns  and 
spacing  needed  for  the  induc- 
tance values  given.  Another 
possibility  is  to  wind  #18 
wire  on  an  Amidon  T-106, 
mix  2,  toroid.  About  40  turns 
are  required  for  28  micro- 
henries and  about  30  turns 
for  15  microhenries.  Every 
few  turns  should  be  tapped. 
The  combination  of  the  BC 
variables  and  toroid  coils 
makes  a  good  combination 
for  a  QRP  matching  network 
to  be  housed  in  a  very  small 
metal  or  plastic  enclosure, 
not  only  because  of  size,  but 
because  the  toroids  are  highly 
self-shielding. 

For  the  50  to  200  Watt 
power  level,  one  can,  under 
the  circumstance  of  not 
having  to  match  extremely 
reactive  loads,  still  use  BC 
air-insulated  variable  capaci- 
tors and  either  coil  stock,  a 
home  brew  longitudinally 
wound     coil,     or     a     toroid 
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wound  coil.  A  suitable  toroid 
for  the  latter  would  be 
Amidon  T-200,  mix  2,  and  it 
can  be  wound  with  #14  wire 
with  the  turns  mentioned 
above.  This  would  probably 
be  the  best  approach  to  use  if 
one  were  confronted  with  an 
antenna  system  which 
produces  a  fairly  moderate 
matching  problem  {swrs  in 
the  order  of  3  to  1  or  4  to  1 ), 
such  as  a  thin  wire  dipote  not 
loading  properly  into  a  trans- 
ceiver over  the  entire  limits  of 
the  80  or  40  meter  band. 

However,  if  one  wanted  to 
have  a  matching  network  at 
the  50-200  Watt  level  which 
would  just  about  load  into 
anything  going,  including  a 
12*  whip  on  80  meters,  a 
different  approach  has  to  be 
used.  The  variable  capacitors 
should  be  rated  at  least  at 
horn  1 000-1  500  volt  spacing. 
The  inductors  should  be  the 
roller  type.  Suitable  such 
components,  if  purchased 
new,  can  be  quite  expensive. 
A  better  bet  would  be  to  find 
suitable  components  from  a 
surplus  outlet.  Fair  Radio 
Sales,  for  instance,  frequently 
has  available  suitable  capaci- 
tors and  surplus  roller  induc- 
tors from  the  old  ARC-5 
transmitter  series. 

The  200  Watt-on-up  power 
level  presents  a  particular 
problem.  It  is  difficult  to 
believe  that  at  this  power 
level  one  would  need  a 
matching  network  to  load 
into  any  sort  of  random 
antenna  configuration.  Again, 
for  a  moderate  swr  environ- 
ment and  the  1  kW  power 
level,  probably  the  com- 
ponents    specified     for     the 
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Fig,  3r  Fixed  capacitors  can  replace  cosily  variables  for  high 
power  operation.  See  text  for  details. 
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extreme  of  the  foregoing 
power  level  will  suffice  - 
1000  to  1500  volt  rated 
variable  capacitors  and 
surplus  ARC-5  roller  indue- 
tors.  However ,  if  one  does 
wish  to  build  a  2  kW  level 
matching  network  that  will 
literally  load  into  any  sort  of 
odd  antenna  system,  either  a 
brute  force  approach  can  be 
used  or  a  modified  one.  The 
brute  force  approach  is  rather 
simple.  The  variable  capaci- 
tors should  be  wide-spaced 
and  rated  at  3,000  to  6,000 
volts.  The  variable  inductors 


should  be  Johnson  type 
229-203  or  similar.  The 
inductors  are  available  from 
surplus  outlets. 

The  capacitors  present  a 
different  sort  of  problem. 
Although  some  6,000  volt 
wide-spaced  capacitors  are 
available  (from  sources  such 
as  Fair  Radio  Sales  or  Barry 
Electronics,  NYC),  they  are 
expensive  ($25  range)  and 
also  consume  a  great  deal  of 
space,  A  modified  approach 
to  constructing  a  matching 
network  for  the  200-2000 
Watt  level  can  be  used  to  save 
on  capacitor  costs.  CI  can 
consist  of  a  modest  100  pF 
section  wide-spaced  variable, 
as  can  C2+  Additional  capaci- 
tors can  then  be  plugged  in  or 
switched  in  across  C1  and  C2 
in  50  uF  steps,  so  their  total 
capacitance  can  be  brought 
up  to  250  uF.  Note  that  to 
build  up  CI  only  a  single 
capacitor  across  it  is  needed, 


not  a  separate  capacitor 
across  each  section  of  CI, 
Another  variation  of  the 
above  theme  which  has  been 
tried  and  which  does  work  is 
to  eliminate  the  variable 
capacitors  altogether,  Plug  in 
or  switched  in  capacitors 
(5,000  volt  mica  types)  are 
used  as  shown  in  Fig.  3.  It 
would  be  desirable  to  have  as 
many  plug  in  capacitors  as 
possible  to  simulate  the 
variables,  but  one  should  at 
least  have  enough  to  form  50 
uF  steps  up  to  250  uF  and 
one  or  two  below  50  uF.  tf 
one  knows  what  antennas  the 
matching  network  will  be 
used  with  on  the  various 
bands,  a  small  variable  can 
first  be  used,  with  low  power, 
in  the  matching  network,  to 
establish  the  approximate 
value  of  the  fixed  capacitors 
for  full  power  operation. 
With  fixed  capacitors,  the 
variable  inductors  are  used  to 
tune  for  a  match.  L2  should 
always  be  used  in  series  with 
C2,    Probably    a    bit    more 


inductance  will  be  used  than 
with  having  variable  tuning 
capacitors.  This  will  reduce 
the  efficiency  of  the  network 
a  bit  (and  also,  the  fixed 
capacitors  have  more  loss 
than  air-spaced  capacitors). 
With  good  quality  com- 
ponents, however,  and  heavy 
strapping  to  interconnect 
components,  the  loss  should 
be  hardly  discernible. 

This  article  has  tried  to 
present  some  ideas  for  adding 
more  versatility  to  an  already 
good  matching  network. 
Many  construction  tech- 
niques are  possible  at  the 
various  power  levels,  and  by 
careful  catalog  and  parts  box 
searching,  one  should  be  able 
to  build  the  network  econom- 
ically. ■ 

Note:  Dennis  Hoffman, 
i29t -A  Garden  Terrace ,  Fort 
D/x  Nj  08640,  has  available 
Johnson  28  uH  kW  level 
roller  inductors  at  $15,  and 
10  uH  inductors  for  $10  post- 
paid. 


TS-l  MICROMINIATURE  ENCODER-DECODER 

□  Available  in  all  EIA  standard  tones  67.0  Hz -203,5Hz 
D  Microminiature  in  size,  1.25x2.0x.65"high 

□  Hi -pass  tone  rejection  filter  on  board 

□  Powered  by  6-16vdc,  unregulated,  at  3-9ma, 

□  Decode  sensitivity  better  than  lOmvRMS,  bandwidth,  ±2 Hz  max.,  limited 

□  Low  distortion  adjustable  sinewave  output 

□  Frequency  accuracy,  ±25  Hz,  frequency 
stability  ±.1  Hz 

□  Encodes  continuously  and  simultaneously 
during  decode,  independent  of  mike 
hang-up 

□  Totally  immune  to  RF 

Wired  and  tested,  complete  with 
K-l  element 

$59.95 

K-l  field  replaceable,  plug-in,  frequency 
determining  elements 

$3.00  each 


COMMUNICATIONS  SPECIAUSTS 

P.O.  BOX  153 

BREA,  CALIFORNIA  92621 

(714)  998-3021 
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HAVE  I  GOT  A 

NUMBER  FOR  YOU! 

toll  free 

800-325-3636 

call 

HAM  RADIO  CENTER 

ST.  LOUIS 

FOR  NEW  AND  USED 
AMATEUR  RADIO  EQUIPMENT 

We  Trade  on  New  or  Used 
Charge  it  on  Master-Charge  or  BankAmericard 


HK-1 


MODEL  HK-1  $29.95  DELIVERED 

"DUAL  LEVER  SQUEEZE  PADDLE 

"FOR      USE     WITH     ALL     ELECTRONIC 

KEYERS 
•HEAVY   BASE   WITH    NONSLiP    RUBBER 

FEET 
"PADDLES    REVERSIBLE    FOR    WIDE    OR 

CLOSE  FINGER  SPACING 


THE  HAM-KEY 
Now  4  Models 


HK-4 


"SB 

1 


5    ) 


HK-2 


MODEL  HK-2  $19.95  DELIVERED 


•SAME  AS  HK-1,  BUT  LESS  BASE  FOR 
THOSE  WHO  WISH  TO  INCORPORATE  IN 
THEIR  OWN  KEYER 


HK-3 


MODEL  HK-4  $44.95  DELIVERED 

'COMBINATION  DUAL  LEVER  PADDLE 
AND  STRAIGHT  KEY  ON  SAME  BASE 

•STRAIGHT  KEY  MAY  BE  USED  CONVEN- 
TIONALLY OR  AS  A  SWITCH  TO 
TRIGGER  A  MEMORY 

■ALL  KEYS  ARE  COMPLETELY  ADJUSTABLE 
iALL  PLASTIC  PARTS  HI-IMPACT  STYRENE 
iALL  HAVE  COLOR  CODED  BINDING  POSTS 


MODEL  HK-3  $16.95  DELIVERED 

*DE  LUXE  STRAIGHT  KEY 

'VELVET  SMOOTH  ACTION 

'HEAVY   BASE   WITH    NON-SLIP   RUBBER 

FEET 
*NO  NEED  TO  ATTACH  TO  DESK 


HAM  RADIO  CENTER  INC 

8342  Olive  BL. 

P.O.  Box  28271 

St.  Louis,  MO  63132 
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P NO  BQ7 
PIMP    BOO 


ANODE 
CATHODE 


IfeNakk  The  Best 
on  the  market-  Ideal 
for  large  readout 
application, 


O  L3  3 

If  you  like  vi 
amy  of  displays. 
we  have  ft,   Com- 
mon cathode. 

fun 


9 


Me*   5  to.  display 
by  FufcfiiKJ 
Common  Cathode. 


F  MD  0O3 
VfTJt 


HP773D 

JP  in,  high  red 
irery  bright 

26mA  per  reg. 
Com  man  anode, 


Tl 


n<YttfcQMff 


DL7B7 

One  of  our  best  readouts 
5  in.  high,  20mA  par 
logmen L  Common  anode, 
UTS 


L7D 


Had,   30  in,  high  15mA 
Common 

tut 


a  N  ?     n  ■  □ 

a  hi  a    yiuow 

Why  ncrt  make  a  e£ock 
in  3  drff,  colon  27 
jn.  fiHjn  Common 
anode.  gt  j& 


Fully  multiplexed  cormnori  cam  ode 
fcoldpUTed-  Ideal  for  mini  6  dign 


THE    KING     OF     ALTAJ 

INTRODUCING: 
DELILA 


APPLIANCE      BTAPTE 


ope  R  A  TION; 

'Example}  Set  your  alarm  for  7:  *.m.,  pat  timer 
15  mtn„  At  si-SCTJy  J:  l^i  lha  appliance 
will  ftBrt;  at  7;  15.  your  dock  alarm  will  wake 
YOU, 


Kit   includes  all  components,  PC  Board  and  instructions  for  interfacing  with  THE  KING 
G-dioit  alarm  dock.    AaaVttaa  Ihanter  1 


dock. 


FATIMA 


SI  3W 


' 


4-DI6IT      TEMP,    KIT 


19.95 


18     DIGIT 


.25  In.  high  orange 

digit.  160*  dr. 

Free  socket.         t2.6D 


il 


LEDS 

Mini  red 

.12 

Jumbo  red 

,11 

Jumbo  green 

M 

Junibri  vol  low 

lb 

4  &  B     DIGIT 
PC    BOARDS 


PC  Board  for  4  digit 
PC  Board  lor  6  dnjn 
PC  Board  tar  4  digit 
PC  Board  lor  6  diqn 
PC  Bond  for  4  dipt 
PC  Board  For  6  digit 
PC  Board  for  4  di^rt 
PC  Board  for  6  dipt 
PC  fto»C  ?w  4  dipt 
PC  Board  lor  B  olpi 
aCioard  for  4  tfqtt 

ABPCdtlpl»Y 


diiiplay  FND  BfflJ  or  307 
-npiav  PNt)  B00>  807 
dtiplav  MAN  itrwsor  DUO? 
dtvtlav  WAN  BTii  or  PL 707 
diipJav  F NCK5G3 
dattfzy  FPItftOQ 
dipfav  DL74: 
dasfttv  0LM7 

dnptof  QL777 
disptty  DL777 
df^iirp  F\P70 


9 


1171 
CM 


hjb 

DM 


Features  4-diylt  temperature  display:  raranheii  or  Centigrade; 
complete    C-Mos    application;    uses    7002    4- digit    counter. 

Kit  includes  all  components.  PC  Board  and  Instructions  for  interfacing  with  THE  KtNG  B-dln.it 
alarm  clock.  Addition  Number  1 

aaa  m*  *ft*-aaaaj^awa;aaiaa*a]a>*aajia**aw  w**n***»»w*w*atanaa*aaaaeaaaaa]*i 


THE    KING 


0-OIGH     ALARM     CLOCK 


tt  n 

ts. 


£S3 


A  NSISTORS-  DIDOES 

HCA200V  115W  T05  NPN  1.25 

G£  D40C1  NPM  Oarl.  025 

2H44435CR  400*BA  TO220  0.65 
2N2222  NPM  On.  Ampl  020 

2*3904  NPN  Driver  0,15 

2N390G  PUP  CompL  2N3904  015 
2N4400  NPN  Low  lave*  none  0  20 
2N5401  PNP  ISU*ie  drn*  CL2S 

1N400*        400PIV  15  for  100 

1N4007  400OP1V  10  for  1.00 
1N746  1.3  Zen.  4  for  1.00 

1N414B        Switch  20  for  1  00 


/ 


GE  TRAtfSSTOft  ASSOHTHtlTT 

T098  cased  Darling,   SC  Ri. 
W#lpPNr\  etc. 

50  for  SQjBS 
100  for  S1.75 
300  for  S5.0Q 


Kit  No.  70250-1 R  (Red  readoutl 
Kit  No.  70250- 1G  j Green  readout) 
Kit  No,  702501 Y  lYeilow  readout) 
Kit  No.  7025O2R  (DL777  readout}     Ct  SO 
Met  70250*  3R  {FHD807  'eadoutj  B9M 


THE  KING  FEATURES: 

II  6  digit.  12  hr  90  cycle  or  24  hr. 
50  cycle  alarm  clock 

21  Time  sharing  capability  tor  dis- 
play  of  additional  Information. 

3  Sengfe  I2v.  supply  and  a  mini- 
mum  of   interface   component] 

4)  AM  PU  and  automatic  power  faiV 
ure  aidjiciltoni 

5)  10  minute  srtooia 

&      I  mervnty  control  of  UE  Os, 


TTL 


All  hits  indudE  component!,  PC  Boards*  Transiqnnar,  cast,  and  construction  manual 


BOARDS 


MEM0REX  computer  boards  witb  TTL  t  D>odVi 
and  Transistors,  etc. 


5  Boards  containing  150-250  iCf. 


TTL 


I3.BB 


^ 


-DIGI 


ALARM     CLOCK 


KIT     M  Q* 


13.95 

(wiih  PC  Boird) 


FEA  TURE8: 


Diftci  drive  display  outp>utsh  'CurreTit  control  regufatjon-on  chip,  'Low  power  brightness 
control -on  chip,  "RFI  eliminating  slowup  clrculTry,  'Sleep  radio  Feature,  '24  hour  snoo^a 
alarm,  'Independent  digit  netting.  *Non  multipleicad  output  circuitry.  12VAC  CT  1/2  amp 
transformer  for  Kit  No.  1  MOD 


•asM 


aaaaj 


riFii  ■!■■■■ 


•KIT     NO,  a 

Complaia  kk  with  components,  PC  Board,  Trans* ormar.  wood 
yam  case,  and  filter  for  display  window,  Includes    25  in. 

m  21. so 


KIT      N  D.  3 

Complete  kit  with  components,  PC  Board,  Transformer  wood 
grain  case,  and  filter  for  display  window  Includes  5  men  read 
«*«*  SB  2. SO 

'Components  for  Kit  No.  2  or  Kit  tip.  3  sleep  radio  featur*.  add    tl£ 


7400 
7402 
7404 

74  06 
7408 
7410 
7413 
7420 
7427 
7430 
7437 
7438 
7440 
7442 
7447 
744B 
7-153 
7473 
7474 
7475 
^■i?6 


J6 
.16 
-T© 
.24 
.^6 

16 
.49 
.16 
.24 

16 
.39 
.35 
.16 
,69 
.09 
.59 
.16 
,37 
.37 

-:= 

39 


CMOS 


74B3 

7480 

7492 

7493 

7495 

74BB 

74121 

74123 

74161 

74153 

74154 

741S1 

741 53 

74164 

74165 

74174 

74175 

74181 

74192 

74193 

74195 

74197 


69 

.75 

.75 

■  75 

IE 

36 

-7fi 

.75 

m 

.95 

99 

1.T9 

189 

1.49 

1.20 

139 

2.75 

1JS 

1  25 

79 

79 


4001 
4002 
4006 
4007 

4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
401 B 
4019 
4020 
4021 
4022 
4023 
4024 
4025 


.24 
*24 

.24 

1.49 

.24 

1.15 

.59 

.55 

.24 

.24 

.59 

1.49 

1.19 

59 

1.29 

1.49 

.59 

1  59 

1.49 

1*9 

.24 

99 

.24 


4026 

4027 

4028 

4029 

4030 

4032 

4033 

4034 

4035 

4037 

4040 

4041 

4042 

4043 

4044 

4047 

4049 

4060 

4066 

4077 

74C92 

74C04 

74C107 


149 
59 

1.39 

49 

.24 

1.49 

3,26 

1-39 

4.50 

1,59 

69 

J9 

B0 

59 

.59 

59 

.59 

.99 

39 

29 

.29 

T29 


LSI      INTEGRATION 


(Complete  Kitl 

(Allow  7  weeki 

for  del  < very } 


We  now  offer  a  full  tine  of  Continental  Special 
ties  FV01&  Boards,  Clips,  iVlonitort,  etc. 


LOOK  ! 

From  Alias  to  ypa.  a  ipeciaJ  aflri 

Power  Supply  Kit:  5  Volt  1  Amp.  Ree.- 
Una  regulation  .005% 
Load  regulation  50mV 

Kit  includes  Components  PC  board.  Trend.. 
Fuse,  Pilot  Light 

Nothing  else  to  buy: 

m  BJfl  a 


4-0  digit  alarm  clock  40  pin  dap  w/'bpbcuu—. 


4  dioit  counter/latch  deuXlei,  7  segment  end 
BCD  outputs.  2B  pin  dip  w/spec 


V 


MM5316 
7002 

7005 

7007 

70250 

PC  Board  for  70250 

70380  4  d*uif.  non  multiplexed  radio  a^rm  dock 

featuring  direct  rinw  display    output  40 

pin  dip  w/snec 


4  digit  counts* rtateh  decoder:  7  aegmeni  output 

only   24  pin  dip  w  'spec ,,'  ,," 

*  digit  counter  /latch  decoder  with  BCD  output 


only    16  pm  dip  w/aoec _...- 

4-6  digit  alarm  clock  2fl  pin  dip  w/spec 


-         ■■■■*! 


$  4  25 

*  12.50 

*  9  50 

t  700 
$  550 
S  4  25 





PC  Board  for  70390. ---*.<.... 


GOT   A  CASE? 
HERE'S  THE  CURE! 


Ideal  for  FropuBncy  count&r  cast,  function 
generator,  arte.  Overall  height  4"r  length  12'\ 
wHidi  7  1/2". 


(Includes  top,  bottom, 
and  ImrdwAtB.J 


rvius  ic 


it  J, 1, 1. 1.  r»i  .f  .1., 
IQHTS 

60  WATT  CQLGfl  ORG  AH 


BOOB 

2102 

MM5203 

75491 

75492 

7020 


S  bit  oarallel  CPU 

1 K  static  RAM  for  BOOS. 

2K  UV  erasable  PROM 
segment  drivpr. 


iT<TrmfvrEii-r-r-ir--iT<     - 


•  ^t'i  r  i"  as  ■  as 


-•■■■"■"■i    ■    -    •    '    I    ■ 


3.00 

- S  3.75 

S10$0 

S  225 

512.25 

„„  S  0,35 


■  ■I  hi  ;■  ■■■ 1 


digit  driver £  0.45 

B  f unci  Ion  calculator  chip  with  direct 

Moment drlvi  SdftfH ,,  ,  ,    S  ?  36 


5.95 


Completely  self  contained  unit  with 
120  volt  power  cord  Included. 


+  ^at 
■  i*.  1 


St.  CD 


^ 


MASTER 


ALTAJ 

ELECTRONICS 

P.O.  BOX  3I544M  ,  fidta.  Ttias  75231 

TEflMS;  CtwK*  O*  meny  oriSrr    f*g  COD. 

Tetophon*  (214|  278  3S6T 


$ 


w 


LIHEARS 
B56  Timer  Mini  cm 
6038  Functional  generate! 
RCA  3043  FM  IF.  Aud.  Pfaamp  . 
565  Phase  Lock  Loop 
567V  Tone  Decoder 
LM723  Pc*.  VerL  Reg. 
LM309  Gv.  Lamp  Flag. 
LM380  2».  Audio  Amp,  6  put  dip 
LM741  Qpertkm*!  Amp. 


046 
4.25 
1.20 
1.95 
1.50 
055 
1  10 
1.00 
025 


Before  the 

FEDERAL  COMMUNICATIONS 

COMMISSION 

Washington,  DC,  20654 

FCC  7f>214 

39630 

In  the  Matter  of 

Deregulation  of  Part  97 
of  the  Commission's  Rules 
to  provide  for  greater 
flexibility  in  the  admin- 
istration of  examinations 
in  the  international 

Morse  code 

ORDER 

Adopted:  March  9,  1976; 

Released:  March  16,  1976 

By  the  Commission: 

1,  The  Commission  intends  by  this  Order 
to  allow  greater  flexibility  in  the  administra- 
tion at  examinations  in  the  inter  national 
Morse  code  in  the  Amateur  ftadio  Sendee 
We  are  deleting  thai  part  of  Section  97.29(c) 
of  the  Com  mission1  &  Rules  concerning  the 
standard  To  be  met  by  an  applicant  in  the 
reception  by  ear  and  transmission  pf  the 
international  Morse  code. 

2.  Section  97.2&4cJ  of  the  fiuks  cur- 
rently provides  ihtt  in  order  to  pass  the 
examination  in  reception  of  the  inter- 
national Morse  code,  the  applicant  must 
copy  and  send  one  minute  of  plain  Text  "at 
not  less  than  the  prescribed  speed,  free  from 
omission  or  other  error  for  a  continuous 
period  of  a  I  least  1  minute  during  a  test 
period  of  5  minutes  .  .  ." 


3,  We  belie**  Sect  km  97.29(c)  to  be 
unduly  restrict) we.  While  the  Commission  is 
required  by  Artrde  41,  §3  of  the  Radio 
Regulations  of  the  International  Telecom- 
munications Union  to  license  as  amateurs 
only  those  persons  proving  they  sre.  able  to 
send  correctly  by  hand  and  to  receive  by  ear 
texts  in  Morse  code  signals  (this  requirement 
may  be  waived  for  stations  making  exclusive 
use  of  frequencies  144  MHz  and  above),  the 
manner  in  which  such  proof  may  be  offered 
is  not  specified, 

4.  There  are  several  alternatives  to  the 
current  method  of  proving  competency  in 
the  reception  of  the  Morse  code,  and  the 
Commission  believes  it  to  be  in  the  public 
interest  for  it  to  have  the  option  of  utilizing 
one  or  more  of  these  alternate  method*;. 
Among  the  possibilities  we  are  seriously 
considering  is  a  multiple  choice  examination 
covering  a  five  minute  transmission  of  plain 
text.  Such  a  test  would  relieve  the  applicant 
of  the  extremely  tedious  burden  of  copying 
one  minute  of  mixed  text  without  error,  yet 
would  provide  an  accurate  gauge  of  his 
competency  in  the  reception  of  Morse  code 
message  content . 

S-  The  Commission  is  planning  to  begin 
administration  ot  multiple  choice  "message 
content'*  telegraphy  examinations  on  a 
limited,,  trial  Oasts  >n  the  near  future  in  a  tew 
Commission  field  offices.  All  applicants 
appearing  at  field  offices  administering  this 
type  of  examination  will  be  required  to 
undertake  it.  Such  applicants  will  not  be 
afforded  the  option  of  taking  the  more 
traditional  exam  mat  ton.  As  a  matter  of 
policy  during  this  experimental  period,  we 
will  certify  those  applicants  taking  multiple 


choice  examinations  only  if  they  have 
answered  80  per  cent  of  the  questions 
correctly,  Those  applicants  taking  the  tradi- 
tional examination  will  continue  to  be 
required  to  copy  and  send  one  minute  of  a 
five  minute  transmission  perfectly  in  order 
to  pass  Any  change  in  this  policy  will  be 
announced  publicly  in  advance  of  the 
change, 

fx  Authority  for  this  amerwlrnent  appears 
in  Section  4|i|  and  303  of  the  Community 
tions  Act  of  1934.  as  amended.  Because  the 
manner  in  which  examinations  in  the  Ama- 
teur Radio  Service  are  conducted  is  a  matter 
of  internal  agency  procedure,  the  prior 
Mot  ice  and  public  procedure  provisions  o* 
the  Administrative  Procedure  Act.  5  USC 
;  553(b).  are  not  applicabfe 

7.  Accordingly.  IT  IS  ORDERED,  that 
Part  97  of  the  Commission's  Rules  1$ 
AMENDED  as  set  forth  in  the  attached 
Appendix  effective  March  24,  1976. 

FEDERAL  COM  M  UN  (CAT  IONS 

COMMISSION 
Vincent  J.  Multiits,  Secretary 

APPENDIX 

Part  97  of  Chapter  1  of  Title  47  of  the  Code 

of     Federal     Regulations    is    amended    as 

follows: 

1.    § 97.29(c)  ts  amended  to  read  as  follows. 

£97.29  Manner  of  conducting  examinations. 

|c)  The  code  test  required  of  an  applicant 
for  an  amateur  radio  operator  license,  in 
accordance  with  the  provisions  of  §§97.21 
and  97.23  shall  determine  the  applicant's 
ability  to  transmit  by  hand  key  {straight  key 
or,  if  supplied  by  the  applicant,  any  other 
type  of  hand  operated  key  such  as  a  semi- 
automatic or  electronic  key)  end  to  receive 
by  ear.  in  plain  language,  messages  in  the 
international  Morse  code  at  not  less  than  the 
prescribed  speed  during  a  five  minute  test 
period-  Each  five  characters  shall  be  counted 


as  one  word.   Each  punctuation  mark  and 
numeral  shall  be  counted  as  two  characters. 

Before  the 
FEDERAL  COMMUNICATIONS 

COMMISSION 

Washington,  D.C,  20554 

FCC  7i>228 

39639 

In  the  Matter  of 

Amendments  of  Parts  2  and  91  of  the 
Commission's  Rules  and   Regulations 
to  permit  assignment  of  frequencies 
in  the  420-450  MHz  band  for  non 

Government  radio  location. 
Docket  No.  20147 

Report  and  Order 
Adopted:  March  10,  1976 
Released:  March  16,  1976 

Commissioner 


8y   the   Commission 
burn  absent. 


Wash- 


1.  On  August  23,  1974,  the  Commission 
released  a  Notice  of  Proposed  Rule  Making 
(FCC  74-882)  in  the  above  captioned  matter 
proposing  the  allocation  of  frequencies  in 
the  420-450  MHz  band  for  non  Government 
radiolocation  service  on  a  secondary  basis  to 
Government  and  Amateur  services  presently 
operating  in  that  band.  The  Notice  was  duly 
published  in  the  Federal  Register  on  August 
29,  1974  139  FR  3t533h  Comments  were 
due  by  November  4.  1974,  and  reply  com 
merrtt,  by  November  %9f  1974 

2  The  proposal  in  the  Notice  was  in 
response  to  the  rule  change  as  stated  above, 
requested  try  Navigation  Management.  Inc. 
fNMIt.'   This  request  was  prompted  by  the 

Continued  on  page  164 

A   company  engaged    in    \fve   develop  rrwnt    and 
ifnnu'aaurE  of   radiolocation  equipment  *n  thq 
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KIT     D16     FPEQ,  COUNTER 

Features  FET  input  front  end  with  trigger  circuit  for 
measuring  complex  waveforms.  Measures  from  0  iHr  to 
TOMMf  when  used  whh  Krt  015  or  019.  Measures  from 
OlMr   to  3SMHi   when  used  with  Kit  013  and  014 


KIT  D17     DVM 

1.909V  as  basic,  with  polarity  indication.  1  U  ohm  input 
impedance   and   accuracy  to    1%   if    property    adjusted 

mm 


KIT    OSO     RPM     COUNTER 

Couna  from  1  to  100,000  RPM.  RPM  counter  kit  contains 
components  and  PC  twarti 


K| 


30     POWER     SUPPLY 


•  Input  voltage:  25  V  max.  *  Output  current:  1  amp  mix. 
'Load  regulation:  50mV  "Output  voitagar  SV.  TJne 
regulation;  ,Q\%,  [requires  8-20 V  transformer) 

{Contain!  all  parti  except  transformer) 


ODULAR     SCIENTIFIC 
INSTRUMENTATION 

Now  you  can  build  some  of  the  most  advanced  digital  electronic  instru- 
ments with  our  new  series  of  lowneoit  modular  Ktentific  kits.  These  kits 
will  expand  th$  range  of  your  electronic  applications  enormously- -and  all 

at  a  Surprisingly  low  cost 

The  heart  of  the  system  it  our  4 -digit  Decade  Counter  (Kit  017 i  which 
features  a  full  4-digii  LED  readout  I you  choose  the  size  best  suited  to  your 
application).  Combine  thit  with  a  5  voU  regulated  power  supply  [Kir  030) 

and  you  have  the  basis  of  a  wide  range  of  sophisticated  electronic  inrtru- 
rrnerits,  including; 

A  Digital  Voltmeter  (DVM I  ..Kit  012  «  Kit  030  +  Kit  017 
Frequency  Counter^.,^.^  Kit  0X2  +  Kit  030  +  Kit  Qt6  +Time  Base 
RPM  Counter , Kit  012  +  Kit  030  +  Kir  020  +  Kit  018 


TIME      BASES 


1  Iffhz  crystal  chain  time  base  divider.  Outputs; 
IMhz- iQQKru -fOKfu  1  Khr  lDOHi  IQHj.  1  Hz<Q.1riz. 
Accuracy  better  than  ,009%  with  proper  adjustment. 


Kit  013  complete  CMos  with  PC  board  _ 
Buffer  Circuit  PorTTL  Interfacing 

Kit  014  Same  as  Kit  Q13r  bvt  with  TTL^ 


SI  £75 


4117S 


Kit  01 5  50H7  or  $0Hr  chain  Ume  bate  using  line 
frequence  as  reference-  Accuracy  0. 1  0  05%  Outputs 
10Hi-lHr-0  IHr.  Complete  with  CMoi  shaping  cir- 
cuit and  PC  BoerdL.^^. „, „_  tt.75 


4-DIGIT     DECADE 

COUNTER      KIT 

SIS." 

Kit    Oli 

One  chip  A  digit  decade  counter 
kii.  with  both  7  segment  end  BCD 
output. 

1 .  Chip  features  inter  rial  oicil  I  at  or 

!gr  scanning  speed. 

2.  Overflow  and  count  extent  out 

PUtL 

3.  Transfer,  reset,  count,  blanking 
and  true  compliment  control  m- 
purjL 

4.  PC  Boards  can  be  cascaded  to 
8-12-16,  etc  digits. 

5.  Kit  includes  counter  chip,  drive 
circuit  for  4  cathode  type  dis- 
plays and  PC  Board.  I  For  read 
out  board  me  {PHD 70  FND5Q31 


Kit  CI  9  Same 

■M    llf    •JIUJUlll    IJ    KB    I 


K.r  015,  but  with  TTL  and  60H* 


Kit  OtS  fiOHz  chain  time  base  using  Nna frequence 
for  Kit  020  flPM  counter. 


•Outputs        6  sec   -  TOOth  0f  rPm 
8sec,=  10th  of  RPM 
60 sec.  ■  full  revolution 


59,75 


MORE    TO     COME 


Watch  [his  space  in  future  issues  for  additional  kits, 
rncluding  Mufumeter,  Timer,  Capacitance  Meter, 
Thafme meter  and  many  more.  With  our  kits  and 
your   Imagination,    you'll    find   dozens  of   new  and 

exciting  application! 


ALTAJ 

EJjECTHMCS 

P.O.  BOX  36&44W  .  Dal  In.  Texas  75231 


TERMS  Check  or  moMf  wt*t  He  COD 

Tttephon*  (214;  278-3561 


MSI 


Send  for  your  ihumriurihiu  cjtcJ  to  the  Modular 
Scientific  Inrtrurnthtatjon  Club  and  recede  a 
big  1DH  off  on  future  purchaser  of  M.S.I  kits. 
Send  $3,00  with  your  name  and  address.  We 
will  promptly  send  your  very  own  registered 
membership  card.  Don't  miss  out  on  the 
savings.  Write  now. 


Memberships  valid  tor  ana  year  from  date  of  registration. 


NEW  MANAGEMENT! 

■  Ff»  Potlage 

*  Ho  Minimum  Order 
"  4&  Hour  Service 

*  24  Hour  Phone  Service 


WE  ARE  £AG£R  TO  SERVE  YOU  I 
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LEVELLAND  TX 
AUG  1 
The  11th  Annua!  Northwest  Texas 
Emergency  Net  swapfest  and  picnic 
will  be  held  In  the  City  Park  in 
Levelland,  Texas  on  Sunday,  August 
1,  1976.  Bring  your  own  picnic 
basket.  Free  registration  begins  at 
0900,  Lunch  at  1230,  Swapping  all 
day.  Tables  are  provided  This  event  is 
for   the    entire    family  and   is  jointly 


Horizon"Z. 

12  channels/25  watts  from* 

Standard 


ASTROPOINTS 


/ 144-148  Mh2  for  Ham,  CAP,  &  MARS 

/ 1 2  channels,  3  included 

/Glass  Epoxy  Circuit  Board 

/TX  and  RX  Trimmers 

/PL  option 

/Tone  burst  option 


/  25  watts  output  (nom,) 
/  ,4  fiV  sensitivity 
/  70  db  selectivity 
/  3  watts  Audio 
/  Built  in  speaker 

/  Small  size,  6"  x  2' x  9* 


All  this  Horizon  "2'Wf  under "3" 

Get  all  the  specs  and  complete  Amateur  Brochure, 

write  today: 

Standard 

Communications 

P.O.  Box  921B1     Los  Angeles,  California  90009    Telephone  213/532-5300 


sponsored  by  the  Hockley  County 
Amateur  Radio  Club  and  the  North- 
west Texas  Emergency  Net.  Mobile 
talk -in  frequency  is  on  two  meters 
only  on  146,28-88  Mc„  the  LewHiand 
Repeater:  WR5AFX. 

WASHINGTON  MO 
AUG  1 
The  Zero-Beaters  ARC  will  hold 
their  annual  ham  test  on  Sunday, 
August  1,  at  Washington,  Missouri 
City  Park,  Free  parking,  auction,  and 
bingo  lor  the  XYLs.  No  admission  fee 
or  fee  for  parking  in  the  tractors  row. 
Many  prizes  including  station  acces- 
sories, books  and  a  handmade  quilt 
For  info  or  tickets  contact  A I  Lanwer- 
meyer  WN0QBS,  or  2ero-  Beaters 
ARC,  WA0FYA,  Box  24,  Dutzow, 
Mo.  63342, 

MACK'S  INN  ID 
AUG  6-8 

The  Wyoming  Idaho  Montana  - 
Utah  Ham  Club  would  like  to 
announce  that  the  44th  Annual  WIMU 
Hamfest  will  be  held  August  6-8  at 
Mack's  Inn,  Idaho  iust  20  miles  west 
of  Yellowstone  National  Park.  There 
will  be  a  full  line  of  activities  in- 
cluding our  famous  breakfast  under 
the  pines.  Camping  on  the  grounds  is 
available  plus  motels,  cabins  and 
restaurants.  Pre -registration  is  56  per 
person,  S1  for  children  under  twelve. 
For  registraiion  or  more  info  contact: 
WIMU,  c/o  Larry  Jacobs  WA72BG, 
5655  So,,  4060  Westp  Salt  Lake  City, 
Utah  841 18, 

SAUK  RAPIDS  MN 
AUG  8 

The  Sl  Cloud  Radio  Club  Annual 
Hamfest  will  be  held  on  Sunday, 
August  8,  1976,  from  10  am  till 
closing,  at  the  Sauk  Rapids  Municipal 
Park.  Free  parking  and  overnight  park- 
ing, hot  dogs  and  pop  available.  Swap- 
fest  and  ham  gear  sale,  Talk- in  on 
34/94  and  3925.  Hope  to  see  you  alt 
there.  For  further  info,  contact  Bill 
Zins  WA0OTQ,  St.  Cloud  Radio  Club, 
PO  Bo*  752,  St.  Cloud  MN  56301. 

FT.  WASHINGTON 

STATE  PARK  PA 

AUG  6 

The  Ml  Airy  VHF  Radio  Club  (the 
Pack  rats )  are  holding  their  annual 
family  picnic  in  the  Flouriown  Area 
of  the  Fort  Washington  State  Park  on 
Sunday,  August  8,  1976  (rain  date  15 
August),  Talk  in  via  W3CCX/3  on 
52.525,  146.52,  and  222.98/224.58 
MHz. 

PETOSKEY  Mi 
AUG  14 

Straits  Area  Radio  Club  Swap  and 
Shop  will  be  held  August  14  from  8 
am  to  4  pm  at  Emmet  County  Fair- 
grounds on  US  31,  1/j  mile  west  of 
southern  junction  of  US  31  and  US 
131,  in  Petoskey,  Michigan  All  ama- 
teurs, CSers,  SWLs,  51  admission,  50^ 
per  table,  door  prizes,  lunch  counter, 
free  parking.  Talk-in  on  3.920  MHz, 
channel  1,  146.52  MHz. 
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GET  THE  BIRD 
FROM  HAMTRONICS 

We  have  a  complete  stock  of  all  Bird  wattmeters 
and  slugs  on  hand  .  .  .  immediate  delivery.  Order 
a  new  BIRD  Ham-mate  wattmeter  for  only  $79, 
but  please  specify  if  you  want  the  200/1000 
watt  model  or  the  200/2000  watt  model. 


$A95 

ail  Crystals       fffv     f  ft  C 

HAMTRONICS 
CRYSTAL  BANK! 


$30,000  worth  of  crystals  are  in  the  crystal  bank. 

Buy  a  crystal  now.  If  you  need  to  change  frequencies  later 

we'll  swap. 

Now  there  is  no  chance  of  you  evei  having  outdated  crystals. 
Make  a  deposit  in  the  Hamtronics  Crystal  Bank  today. 


THE  HAMTRONICS 
EXCHANGE  PROGRAM 

We  will  exchange  Bird  wattmeter  slugs  (in  good 
shape)  bought  from  Hamtronics  for  any  other 
slug  that  you  may  need  in  the  future  -  no  charge! 
Your  wattmeter  can  never  be  outdated. 


8100 


Reward 


WANTED  DEAD  OR  ALIVE! 

$100.00  will  be  paid  to  anyone  in 
the  U.S.A.  showing  that  he  can  get 
a  BETTER  DEAL  than  Hamtronics. 

See  Press  for  the  LOWEST  PRICES 
anywhere  in  the  U.S.A. 


•  WE  WILL  TRADE  ANY  KIND  OF 
ELECTRONIC  GEAR •$1,000,000  HAM 
INVENTORY  •  FREE  DELIVERY  • 
LOWEST  PRICES  •MASTER  CHARGE 
&  BANKAMERICARD  ACCEPTED 


DIVISION  OF  TREVOSE  ELECTRONICS 

4033  Brownsville  Rd  •  Trevose,  Pa.  19047 
(215)  357-1400/(215)  757-5300 


d 


i 


. 


TERS 


- 

n 

n 


I    insist   th*?t  you  print    ev 
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For  three  years,  on  Good  Friday,  I 
made  the  trip  to  the  FCC  office  in 
Detroit.  In  the  first  two  tests,  I  did 
not  pass  the  code.  The  third  time  I 
passed  the  code,  but  was  so  excited 
about  passing  the  13  wpm  that  I 
messed  up  the  sending. 

Coming  home  a  little  discouraged*  I 
realized  that  I  had  been  doing  a  lot  of 
other  things  and  not  really  devoting 
enough  time  to  my  studying.  I  went 
out  and  bought  an  HW-101  because 
by  now  I  was  determined  to  get  my 
General. 

(  listened  to  WtAW  almost  every 
night.  Nigh  is  that  I  couldn't  listen 
because  of  other  commitments,  I 
listened  to  code  records.  On  April  20, 
1975,  I  took  my  General  Exam 
through  the  Civil  Service  Commission 
in  Cleveland, 

After  two  minutes  of  code  copy,  I 
could  see  that  I  had  enough  char- 
acters. I  was  so  happy  to  have  copied 
them,  I  quit  copying,  thinking  I  had 
enough  to  pass  the  test  requirements. 
When  I  received  my  test  results,  I  was 
disqualified  for  not  copying  for  the 


full    five   minute    period   —   but   was 
given  credit  for  my  theory. 

On  June  24,  I  retook  my  13  wpm 
code  test  and  passed.  After  waiting 
four  months,  I  called  the  FCC  field 
office  in  Detroit  and  was  told  a  four 
to  six  months'  wait  was  not  un- 
common due  to  all  the  CB  license 
applications  Gettysburg  has  had. 
When  six  months  were  up,  I  called 
Detroit  again.  A  woman  gave  me  a 
Washington,  D,C,  number  to  call. 

Washington  told  me  that  they  had 
no  record  of  my  application  and  that 
it  must  be  lost,  and  I  would  have  to 
resubmit  a  new  Form  610.  So  I  got  on 
the  phone  to  Detroit  again  to  get  a 
new  Form  610  sent  to  me.  I  tatked  to 
an  examiner  this  time  and  he  gave  me 
the  name  of  someone  in  Washington 
to  talk  with  about  getting  special 
authorization  to  go  on  the  air  since  I 
already  had  my  Technician  calf. 

\  was  told  to  send  a  Xerox  copy  of 
the  filled  out  610  which  Detroit  was 
sending  me  and  they  would  see  what 
they  could  do. 

I  sent  the  new  application  to  the 
FCC  in  Detroit,  and  a  copy  to  Wash- 
ington,  on  December  23,  1975,  Four 


later,  I  received  a  temporary 
license  good  for  four  months;  four 
weeks  later,  I  received  my  regular 
Genera  J;  and  four  and  one  half  weeks 
after  that,  the  lost  license  showed  up 
[March  19r  1976)  -  a  total  of  38^ 
weeks  and  three  licenses. 

The  second  thing  to  go  wrong 
happened  two  weeks  before  my 
license  was  due  to  arrive.  I  had  a 
feltow  "ham"  come  over  to  fire  up  my 
rig  to  see  if  it  and  my  antenna  system 
were  working.  Well,  the  rig,  which  had 
been  aligned  by  a  Heath  Service 
Center  a  year  before,  wouldn't  foad 
up 

So,  after  looking  at  the  rig  for  a 
week,  I  took  it  back  to  the  Service 
Center.  Seven  weeks  later  (March  5, 
1976),  J  got  my  rig  back,  finding  out 
that  it  had  a  shorted  capacitor  in  the 
VFO  which  burnt  out  a  resistor.  Total 
cost  was  $45,00  service  and  $.30 
parts. 

The  third  thing  to  go  wrong,  and  I 
hope  the  Last,  happened  on  March  5.  I 
had  30  feet  of  tower  blow  over,  which 
I  had  only  installed  three  days  earlier 
(I  was  waiting  for  the  weekend  in 
order  to  install  20  more  feet  of  tower 
with  guides).  One  good  thing  was  that 
I  didn't  have  my  20  meter  beam  on  it 
yet. 

I  realized  that  when  I  poured  the 
footer,  I  threw  pieces  of  broken  side- 
walk into  the  hole  for  fill.  I  had  a 
hinge  plate  mounted  with  9"  bolts. 
There  was  also  a  large  piece  of  cement 
jusi  below  the  mounting  bolts.  At  this 
point,    the   concrete   broke  and   the 


tower  came  down. 

That  following  weekend  t  dug  a 
new  note  and  poured  a  new  footer. 
This  time  I  did  not  use  any  large 
pieces  of  old  concrete  and  had  three 
foot  rods  welded  to  my  bolts,  with 
cross  braces  welded  to  them. 

The  whole  point  of  my  tetter  is  to 
encourage  others  not  to  give  up,  but 
"just  hang  In  there/'  I  feel  that  in 
conquering  some  of  these  "road 
blocks"  encountered  while  partici- 
pating in  the  hobby  of  ham  radio  we 
can  leam  new  things,  become  a  better 
person,  and  acquire  new  friendships. 
Also,  when  it  is  a II  over,  we  can  look 
back  and  laugh  at  our  mistakes  and 
learn  from  them. 

Richard  L  Harben  W&8FFZ 
Sheffield  Lake  OM 


FIREBIRD  A.  R.  C. 


] 


I  am  interested  in  contacting  ama- 
teurs who  are  currently  working  for, 
or  have  retired  from,  the  General 
Motors  Corporation.  My  search  is  for 
hams  who  do  not  know  of  the  Fire 
bird  Amateur  Radio  Club, 

My  list  of  Firebird  units  (different 
locations)  stands  at  190  and  I  am 
striving  for  the  200  mark. 

The  Firebird  Club  presents  100  free 
5  color  OSL  cards  to  all  new  mem- 
bers. 

Ray  Cunningham  WA80KE 

9102Mathaline 

Detroit  Ml  48239 
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be  made  within  two  years  after  the 
contest,  but  not  before  the  results  are 
published.  The  fee  for  each  certificate 
is  DM  5  or  8  JRCs,  EURO  III  is  given 
for  written  confirmations  (GSLs} 
from  at  least  20  different  countries 
and  a  minimum  of  100  prefix  points. 
Countries  are  determined  by  the  Euro- 
pean countries  tist  shown  below,  and 
each  country  counts  only  once  regard- 
less of  band.  Each  official  European 
prefix,  however,  counts  one  prefix 
point  per  band,  EURD  II  is  given  for 
150  prefix  points  in  30  countries  and 
EURD  I  is  given  for  200  prefix  points 
in  40  countries. 

EUROPEAN  COUNTRY  LIST: 

C31  -  CT1  CT2  OL-  DM  -  EA - 
EA6-EI  -  F  FC  -  G  -  GC  Guer  -  GC 
Jer  -  GD  -  Gl  ■  GM  Shetland  GW  - 
HA  -  HB9  ■  HB0 -  H V  -  I  IS  IT  JW 
-  JW  Baer  JX  LA  -  LX  -  LZ  Ml  - 
OE  OH  OH0  OJ0  ■  QK  -  ON  -  QY  - 
OZ  ■  PA  -  SM  ■  SP  SV  -  SV  Crete  -  SV 
Rhodos  -  SY  Athos  -  TA1  -  TF  -  UA1, 
3,4,5,6  -  UA2  ■  UA  Franz  Josef  Land  - 
UB5  -  UC2  U05  -  UNI  -  UP2  -  UQ2 
UR2  ■  Y0  ■  YU  ■  2A  ■  ZB2  -  3A  4U  - 
•HI, 

Send  application,  QSLs,  and  fee  to: 
DAFG,  Award  Manager,  PO  Box 
1663,  D  -  4140  Rheinhausen,  West 
Germany. 


WORKED  ALL  SVARA  AWARD 

The  Saginaw  Valley  Amateur  Radio 
Association  now  offers  the  Worked 
All  SVARA  Award,  which  can  be  had 
by  sending  fivfe  QSL  cards  from  mem 
bers  of  SVARA  and  one  dollar  to 
cover  the  cost  of  priming  and  mailing 
to  the  Secretary  of  SVARA, 
WB8KFU,  2115  West  Sloan.  Burt  Ml 
48417.  The  QSL  cards  will  be 
returned  with  the  certificate.  Contacts 
must  be  made  during  1976. 


DRD  AWARD 

This  award  is  offered  by  the  DAFG 
to  promote  amateur  RTTY  activities 
and  is  issued  each  year  (Jan  1st  to  Dec 
31stL  The  DRD  requires  a  total  of  25 
points  for  stations  outside  Germany, 
where  each  QSO  with  a  German 
RTTY  station  counts  1  point  {or  2 
points  on  VHF/UHFJ.  Each  German 
station  may  be  worked  once  on  short- 
wave and  once  on  VHF7UHF,  and 
only  25  points  per  band  may  be 
claimed.  No  QSLs  are  needed.  Send  a 
summary  of  your  log,  confirmed  by 
two  radio  amateurs  or  your  radio 
club,  The  fee  is  DM  5  or  8  I  RCs.  Send 
application,  GSLs.  and  fee  to:  DAFG 
e.V.,  Award  Manager,  P0  Box  1663, 
D  -  4140  Rheinnausen,  West  Ger- 
many* 


RESULTS  OF  1975  MARTS  SEANET  WORLDWIDE  DX  CONTEST 


SEANETArea  Top  Scorers 

Single  band  -  Phone  9V0SN 

Multiband  -  Phone  9V0SH 

Single  band  -  CW  VS5PM 

Multiband- CW  9M2LN 

Outside  SEANET  Area  Top  Scorers: 


Single  Sand  -  Phone 
Multiband  -  Phone 
Single  Band  -  CW 
Multiband  -  CW 


LU2AFH 
IT9FKS 
OH1QB 
YZ4HA 


188,421  points 
530,784 
14,418 
153,537 


4,293  points 
5,400 
609 
1,386 
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An  Authorized  Bicentennial  Program  of 

73  MAGAZINE 


Show¥>ur  Pride 
In  America's  Past, 
Your  Faith  In  Her  Future 
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Own  and  Give  die  Double  Eagle  Fbndant 
as  a  Permanent  Keepsake 
of  the  Bicentennial-only  SZ95 

Two  delicately  chiseled  majestic  American  eagles,  symbolizing  The  first  two 
hundred  years  of  the  United  States  of  America,  form  the  design  of  rhrs  beautiful 
keepsake  authorized  by  the  U,S  .Historical  Society.  One  eagle  looks  proudly  to 
America's  past,  the  other  confidently  to  the  future. 

Created  for  the  Society  bv  the  famed  Medal  lie  Art  craftsmen  who  designed 
and  made  the  official  Inaugural  Medallion  for  Presidents  Ford,  Nixgn,  Johnson, 
Kennedy,  Eisenhower,  Truman  and  Roosevelt. 

Com  Collectors:  Also  available  as  a  bat  relief  medallion. 

This  valuable  American  work  of  art  is  available  in  silver  ptate,  24  karat  gold 
plate,  antique  bronze  and  solid  sterling  silver. 

Acquire  the  official  Double  Eagle  medallion  or  pendant  for  yourself,  for 
members  of  your  family  and  for  your  friends  as  a  sign  of  vgut  pride  in  America's 
past  and  your  faith  tn  her  future. 


Mail  to      73  MAGAZINE 

c/o  U.S.  HISTORICAL  SOCIETY 

FIRST  AND  MAIN  STREETS 
RICHMOND,  VJRGtNIA  23219 

Yes,  I  want  To  show  my  pride  in  America's  past,  faith  in  her  future.  Please  send 
the  following  authorized  gift  boxed  Double  Eagle  medallion Ul  and/or  pendantfs 
with  neck  chainfs).  Full  refund  if  returned  within  30  days. 
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SOLID  STERLING  SILVER  W  $29.9E> 


24-KARAT  GULD  PLATF  $  S  10.95 


SILVER  PLATE  @  $0.95 


ANTIQUE  BRONZE  @S?95 


Plaase  add  $  .75  p»  perniani/medatliQn 
For  patijpc  and  handling 


TOTAL 
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I 

ll  enclose  a  check  for  $ 

(name  

{ADDRESS  

CiTY  . 


QUANTITY 


PENDANT 
WITH  NECK  CHAIN 


MEDALLION 


COST 
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STATE 


ZIP 


j  Virginia  residents  add  4%  sates  tax. 
(Please  allow  30  days  for  deliver  v. 
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MICROCOMPUTER 
DICTIONARY  AND  GUIDE 

Charles  J,  Sippl  and  David  Kidd 

This  new  microcomputer  dictionary 

fills  the  urgent  need  for  all  com- 
munications people,  computer 
people,  engineers,  scientists  and 
industrialists  to  become  quickly 
familiar  with  the  terminology  and 
nomenclature  in  a  new  revolution 
in  computer  control  capabilities* 

Over  8000  definitions  and  ex- 
planations of  terms  and  concepts 
(704  pages)  relating  to  micro- 
processors, microcomputers  and 
microcontrollers.  There  are  also 
separate  appendices  on:  program- 
mable calculators;  math  and  sta- 
tistics definitions;  flowchart  sym- 
bols and  techniques;  binary  number 
systems  and  switching  theory;  sym- 
bol charts  and  tables;  summaries 
of  BASIC  FORTRAN  and  APL  In 
addition  there  is  a  comprehensive 
electronics/computer  abbreviations 
and  acronyms  section. 

Price:   $17.95 

CALCULATOR  USER'S  GUIDE 

AND  DICTIONARY 

By  CharfesJ.  Sip  pi 

Contains  comprehensive  sections 
on  (1)  what's  available  in  program- 
mable calculators  in  today's  market 
—  including  comparisons  (2)  how 
to  use  most  units  ranging  in  price 
from  $50  to  S3000  (3)  a  7000 
term  dictionary  section  relating  to 
calculators. 

Programmmable  calculators  are 
now  the  keyboard  computers  for  the 
masses  —  easily  understood  and  us- 
able by  anyone  who  knows  the 
terminology  —  students,  business- 
men, professionals,  etc.  However, 
you  would  be  wise  to  buy  a  calcu- 
lator ONLY  AFTER  READING  THIS 
BOOK!  Over  450  pages  in  all 

Price:  $9.95 

(Also  available  from    technical  book   stores 
and  selected  electronic  distributors} 
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MATRIX  PUBLISHERS,  JNC. 

Dept.  MS,  207  Kenyon  Road 
Champaign,  IL  61820 

Please  send  me  the  new  MICROCOMPUTER 
DICTIONARY  under  vour  15  day  no  risk  trial 
guarantee  If  payment  accompanies  order  we 
pay  all  shipping  and  handling  charges  {III. 
customers  add  5%  sates  tax) 

Q  Microcomputer  Dictionary 
O  Calculator  User's  Guide 


Name, 


Address. 
City 


State 


Zip, 
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Sam  Kelty  WfJTT 
12$  II  Owen  Street 
Garden  Grove  C A  92645 


Simple  VHF  Monitor 


—  converter  for  a  transistor  radio 


This  little  converter,  when  used  with  an 
inexpensive  portable  transistor  radio, 
will  monitor  a  wide  range  of  VHF  fre- 
quencies. It  can  be  built  in  a  few  minute^ 
using  junk  box  parts.  Even  if  the  parts  have 
to  be  bought,  they  will  cost  only  a  few 
dollars.  It  doesn't  provide  communications 
receiver  quality,  but  it  is  useful  when  tuning 
up  a  transmitter  or  for  general  coverage 
reception.  It  mounts  next  to  the  ferrite  loop 
of  the  transistor  radio  to  make  up  a  com- 
plete receiving  system.  Reception  over  a 
wide  range  of  frequencies  is  possible  by 
altering  the  tuning  coils.  The  components 
specified  here  cover  the  range  of  about  120 
to  150  MHz,  This  range  provides  a  lot  of  fun 
in  listening  to  aircraft  radio  communica- 
tions, the  2  meter  ham  band,  and  other 
services. 

The  circuit,  Fig.  1,  is  that  of  a  regenera- 
tive converter.  The  incoming  signal,  tuned 
by  the  tank  coil  L~l  and  capacitor  02,  is 
mixed  in  the  transistor  with  an  oscillator 
frequency  controlled  by  L-3  and  C-7*  The 
difference  frequency  is  adjusted  to  fall  in  the 
standard  broadcast  band. 

The  converter  is  built  on  a  smalt  piece  of 
perforated  board,  Parts  layout  is  not  critical. 
However,  all  leads  should  be  kept  as  short  as 
possible  and  the  oscillator  and  input  tank 
coils  should  be  mounted  at  right  angles  Co 
each  other  The  completed  assembly  is 
mounted  in  a  small  open  backed  metal  box 
to  minimize  the  effects  of  hand  capacitance. 
Tuning  is  accomplished  by  drilling  a  W*  hole 
through  the  box  in  line  with  the  adjustment 
screw  on  the  oscillator  tuning  capacitor,  A 


small  piece  of  1/8"  wooden  doweling  is  then 
cemented  to  the  tuning  screw  with  a  drop  of 
Eastman  910  (or  equivalent)  cement. 

A  small  dual  gang  variable  capacitor  could 
be  used  but  would  be  more  expensive. 
Tuning  of  the  input  tank  circuit  is  very 
broad  and  does  not  require  adjustment  after 
it  has  been  initially  set.  A  hole  could  be 
drilled  in  line  with  G2  to  permit  peaking, 
using  an  insulated  screwdriver,  after  the  unit 
is  packaged.  A  BNC  connector  or  RCA  type 
female  phonograph  connector  is  mounted  at 
the  top  of  the  box  for  connecting  the 
antenna.  Good  reception  on  local  signals  was 
obtained  with  a  piece  of  #14  wire  19"  long 
for  the  antenna, 

Coils  L-2  and  L-4  can  be  100  microhenry 
VHF  rf  chokes,  or  if  you  don't  have  any  in 
your  junk  box  you  can  use  TV  peaking  coils 
or  simply  scramble  wind  about  20"  of  fine 
wire  on  a  1 00k  }A  Watt  resistor. 

The  completed  converter  is  fastened  to 
the  back  of  the  radio  using  vinyl   tape  or 


rubber  bands.  Placement  is  not  critical,  but 
try  to  locate  coil  L-3  as  close  to  the  ferrite 

loop  as  possible.  I  have  had  satisfactory 
results  with  the  converter  lying  on  the 
workbench  a  couple  of  inches  from  the 
radio!  Connect  the  battery  and  turn  the 
converter  on.  Tune  the  radio  until  a  loud 
hissing  sound  is  heard.  Typically  this  will 
occur  at  at  least  two  spots  on  the  dial.  Tune 
the  receiver  to  the  loudest  hiss.  Turn  the 
converter  power  off  to  be  sure  that  you  are 
tuned  to  the  output  of  the  converter.  Next 
tune  in  a  signal  with  C-7  and  peak  C-2  for 
maximum  signal  strength. 

Tuning  is  best  done  with  C-7,  although  a 
certain  amount  of  peaking  can  be  done  with 
the  transistor  radio  tuning.  As  with  most 
regenerative  type  devices,  a  high  level  signal 
can  readily  capture  the  tuning.  Although  the 
converter  has  limitations,  I  have  had  excel- 
lent reception  from  aircraft  over  200  miles 
away,  and  from  ground  stations  up  to  30 
miles  away.  ■ 


*v 


Fig.  L  Schematic  of  iow  cost  VHF  monitor.  L-l :  4  turns  #22 
wire  on  W  diameter  form.  Center  tapped.  L-2,  L-4:  See  text 
L-3;  4  turns  $22  wire  on  T4"  diameter  form.  Q-l:  NPN  VHF 
transistor  2N2222  or  equivalent. 
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IF  HE  CAN'T  SEE  THE  ANTENNA  (OR  MOUNT) 
HE  DOESN'T  KNOW  WHICH  CAR  TO  HIT! 

The  SouthCam  FOILER  can  save  the  loss  of  your  valuable  mobile  unit  by  removing  oil 
evidence  of  your  unit  when  you  leave  your  car!  It  is  well  known  that  the  mobile  2  way 
radio  is  now  the  prime  object  of  thieves,  now  comprising  up  to  half  of  the  reported 
thefts  in  some  areas!  The  thief  knows  that  the  quick  way  to  find  his  target  is  to  scout 
parked  cars  for  antennas  or  antenna  mounts,  (The  practice  of  removing  the  antenna 
and  leaving  the  mount  showing  is  no  real  deterrent.)  The  SouthCom  FOILER  allows 
you  to  stow  your  antenna  and  mount  in  your  trunk  in  10  seconds,  leaving  no  external 
evidence  of  your  unit  to  attract  would  be  rip-off  artists* 

CONSIDER  THESE  FEATURES  THAT  MAKE  THE  FOILER  SUPERIOR  TO  ALL  OTHER  SYSTEMS: 
,;  •    Economical;  adapts  to  your  existing  antenna  and  trunk  lip  mount. 

No  expensive  antenna  or  mount  replacement. 

•  Quick  to  install  with  only   2  screws, 

•  Once  installed,  permits  mounting  & 
demounting  antenna   in    10  seconds! 

•  Maintains  surea>ground"  connection 
for  proper  antenna  function. 

•  Fits  virtually  all  cars  and  trunk-lip 
mounts. 

•  Absolutely  the  best  and  most  eco- 
nomical means  of  theft  protection  for 
your  mobile  unit* 


USE  YOU  A  EXISTING 
ANTENNA  AND 
TRuNrt'UP  MOUNT"1 


FITS  VIRTUALLY  ALL 
AUTOS  AND 
TRUNK  LIP  MOUNTS' 


F  Oil.  EM  A&AFTLfl 
MOUNTS  INSIDE  TRUNK 
WITH  1  SCREWS 


ANTENNA  FIRMLY 
iFCLf RED  AMQ 
GROUNDED 


y' 


GUICK  RELEASE  Of 
ANTENNA  A.  MOUNT 
FOR  STOWING 


PATENT  APPLIED  FOR 


ONLY  4^ 


South  Com,  Inc.  P.  0.  Box  11212  «  Ft.  Worth,  Texas  76109  •  Phone  (817)  293-6590 

NOTE:  If  FOILER  not  yet  available  at  your  dealer,  order  direct.   Add  505  Postage  &  Handling. 

DEALER  INQUIRIES  INVITED 
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MCI 441 2  UNIVERSAL  MODEM  CHfP 
MCI 441  2  conjoins  o  complete   FSK  modulator  and  de-mod- 
ulator compatible  with   foreign  and  USA  communications. 
[0-600  BPS) 
FEATURES: 

,  On   chip  crystal   oscillator 
*  Echo  suppressor  disable  tone  generator 
.Originate  and  answer  modes 

.Simplex,   halF-duplex,   ond   full  duplex  operation 
.On    chip  sine  wave 
.Modem  self  test   mode 
.Selectable  da  to  rotes:   0-200 

0-300 
0-600 
.Single  supply 
VDD=4*75  to  T5VDC  -  FL  suffix 
VDD=4.75  to  6  VDC  -  VL  suffix 
TYPICAL  APPLICATIONS: 

*$tand  a  I  ana  -   low  speed  modems 
.Built  -   ifl   low  speed  modems 
.Remote  terminals,   accoustie  couplers 

MC144T2FL ..♦»*«*   $28, 99 

MC14412VL... . 121.74 

6  pages  of  data. .......... ..*,,. ,,.-...  *60 

Crystal    For  the-  above.  . .  *  *  . $4.°5 
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MC144T1    BIT   RATE  GENERATOR. 
Single  chip  for  generating  selectable  frequencies   For  equip- 
ment  fn  data  communications  such  as  TTY,   printers,    CRT  5 
or  microprocessors*      Generates   14  different  standard     bit 
rata*,  which  ore  multiplied  under  external   control   to     lXf 
8X,    16X  or  64  X   initial   value.     Operates  from  single    r£ 

volt  supply .       MC1441 1  „....,*.  ..,,,. , . , . .  *   $1 1  - Pa" 

4  pages  of  data *.•.».»- * ..»...«     -40 

Crystal   for  the  above. . , . , . i..« ..<«•<    54 .  95 


IfZi 


: ,  .j 


MQ 


lw  m 


X7„„J 


*.c 


cpvsml 


W.U 


rr___ 


■LMii 


MULTIPLEX^ 


T 


Er 


Cra 


US) 


MA.KIfl  STATE 


*»S£T  Rlnh  H'.T 
DHA3WQ  CPB£0 
fa  "  H  r  J 


Pl* 


rr____j 


kia  *tb.  jrrc 

MttONT. 


IlI 


l«i 


r" 


PLADLT^T^JT  LATCH 


1— ^ 


STATE  (JhlTHL 


l  r 


jLJ 


m.Ij  MID  1£D 
TF*NL»tH  LOC< 


■DfVCECNTHL 


WttrT 


—  niiiLMt 


7&rCi  ft 

LXhUR  DEVEEL 
Sw$,\  MEMSEL 
CP&EL 


IM6100  CPU,     Intersil*'   U  bit  CMOS  CPU  chip  is  the 
microprocessor  which   recognizes  the   famous   PDPfi/E  instruc- 
tion set.      Single  power  supply,   4-7 V#  400uA.      $52,50 

FU  1 1      datO     pOCket  .,,,,,.,..,*■***.»»>«,...**,  ......   t-  V*  .  UV 


TELETYPE  CODE  CONVERSION  CHIP 

MM5220BL  converts  5   level    Baudot   into  B   level   ASCII.    Use 

this  chip  to  moke  your  old   TTY  talk   to  your  new  computer. 

MM522QBL** 518,00 

Spec*  for  the  above.  .,„,.,,„.,,,,,,..,...  .30 


MOS  TIME  BASE  KIT, 

Only  TIJ  X  1.5".  Input  5  to  15  VDC,  output1  is  60MZ 
square  wave  For  portable  or  mobile  clocks.  PC  board  is 
drilled!  MT&K-60HZ S5.88 


7HHG5  Voltage  regulator.      FoirchTId  5V,    5A,    TO-3     reg- 
ulator.     Take  care  of  those  heavy  current  requirments  wirh- 
out  separate  regulator/pass  trans fstqr  combinations*    Use   it 
with  the  same  ease  of  instalation  as  the  309 K (same     pin 
arrangement.) with  specs*  .»... , , ...    $11.25 


LM317  VoJtage   Regulator.      1  ,5Af    3  terminal  adjustable 
regulator  in   TO-3  cpse«     Adjusts   From  +1  »2V  to   +37 V, 
Complete  overload  protection.          .1%     load  regulation^ 
wQ)%/\f   line  regulation.      No  need   to  stock  assorted  reg- 
ulators -   fust  stack  resistors***  «*■•■*•#  m** »S4»99' 

Specs  for  the  above -      .70 
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ATA  BOOKS  BY  NATIONAL  SEMICONDUCTOR 
iGlTAL.      Covers  TTL,    DTL,    Tri- State,    etc.     ..* 


This  Year,  Tri-Tek  is  CalebrotTng  too] 
It's  our  5th  Anniversary  of  tuppling  you, 
our  good  customers, with  quolity  parts  and  products. 


$3.95 

LINEAR^.    Covens  amplifiers,    p re-amps,    op-amps,    ..    $3.95 
LINEAR  APPLICATIONS.     Dozens  ol  application  notes  ond 
technical  briefs  covering   the   use  of  op-amps,    regulators, 

phase   locked   loops  and  audio  amps ,  ,    $3 « 25 

CMOS     Gates,    Flip   Flops,    registers,    functional   blocks   S3 
VOLTAGE  REGULATORS,     A  must  for  anyone  making  o 
power  supply.    Complete  Theory   intruding    transform ers. 

Filters,   heot  sinks,    regulators*   etc,  ,.»,,,.,.  P , S3. 00 

MEMO RY ,      Information  on   MOS  and  Bipolar  memories1' 

RAMS,    ROMS,    PROMS  and  decoders /encoders S3. 95 

INTcRFACE^     Covers  peripheral  drivers,    level   translators, 
line  driver/receivers,   memory  and  clock  drivers,    sense  amps 

display  drive?  and  opto-cou piers *....,..    S3, 95 

(Outside  U.S,,   add  postage  for  1.51bs> 


DATA  BOOKS  FROM  FAIRCHILD. 

uA   Linear.      776  pages  af  dota  and  applications  for    Foir- 

child   linear   IQj,      Great  value....... .-.....,*  $4.25 

MOS/CMOS/nMOS/pMOS/CCD.     Data  and  applications  on 
MOS  and   chorge  coupled  devices  Including   preliminary  dota 
on  new  and    future  offerings ,      WanF   to  know   ah  out   16  K 
chorge  coupled   line  addressable  memories?. .....  k  *  ,S3t  95 


GOLD  CHIP 

Linear  Integrated  Circuits 

Brand  new  process  by  RCA  in  which  the  aluminum  metallzation 
has  been  replaced  by  gold.    The  chip  is  then  hermetically  seal- 
ed.   Whot  this  means  to  you  is  unprecedented  reliability  and 
uniformity.    Plastic  parts  that  meet  mil  specs  I  J 
Tri-Tek  is  proud  to  be  the  first  to  bring  this  new  level  of 
performance  to  you  at  SURPLUS  PRICES,    Why  buy  regrades?? 

CA301  A.  .  Improved,  genera  I  purpose  op-cmp^S  pin  dip.  ,59$ 

CA307,  *  .Super  741   op-amp,   B  pin  dip.».r...,, 52$ 

CA324. .  .Compensated  quad  op-amp,    14  pin  dip ST^BO 

CA33?A. .    Low   offset  quod   comparator.    14  ptn  dip Si  .59 

CA741  C, ,  Famous  genera!  purpose  op-amp,  8  pin  dip..  45c 
CA747C*  .General  purpose  dual  op-amp,  14  pin  dip.*.  82^ 
CA748C.  .Externally  compensated  741,    8  pin  dip....... 49<: 

CA1 459.  .General   purpose  dual  op-amp.   8  pin  dip,, o9< 

CA3401.*Quad  single  supply  (5-1 BV)  op  amp-    14  pin*.89< 

Another  super  buy  from   RCA,    CA555  timer.    B  pin  dip,   59c 

INTEL  Data  Catalog.    Contains  latest  information  on  all  the 
famous  INTEL  micro-processor  and  memories.  ...**..,,-,  S4, 00 

IMPROVED  Performance  version  of  the  Famous  8080,  &  bit 
micro  processor.    B0B0A, ,,,.,,,,,..., 534.95 

SN75491  . . .  .digit  driver 

SN75492, digit  driver. ......k*. .,*,..  .*  +  »...,,.*,    5P<; 


UART     AY5-1013A     An  ideal  device  for  driving  computer 
peripherals  such  as  teletypes  &  video  terminals,  ■ .  .S9.4-5 


PRECISION  TO- 92  plastic  regulator.    LM340AZ,  ovqllable  In 
i-5  or  j- 15  Volts.    Improvement  over  the  78L05,  same  size.  100mA, 
LM340AZ-5  or  LM340AZ-1 5 ...*5L10 


N5L4944   LED.      Current  regulated,    universal  diffused- lens 
red  LED   lamp,      A  GaAsP  solid-state  high  intensity      LED 
encapsulated   in  a  plastic  package  containing  a  current  reg- 
ulating   IC  that   provides  constant  intensity   over  a  wide  volt- 
age range.    2  to   1 8V,    AC  or  DCt      Use  for   indicator   lamps, 
optical   coupling,    battery  charging   circuits t    logic  probes, 
almost  any  place  you  need  a  lamp*      Long   life,   wide  angle. 
No  series  resistor  needed.      Typical    13mA  forward  current, 
NSL4944 with  panel   mounting  clip. .,,,,,.. ,.   89$ 


D-A  CONVERTED  BY  ZELTEX 

8  bit    precision  hybrid  circuit    For   use  in  controllers,    timers, 
vol'   meters,    etc.      Molded   plastic  package  with   P.C,    pins. 
Super  buy  on  rhis  better  thon   usual  subsystem.    ZELTEX 
model    ZD430t  DAC-430. . S4.95 


NEW  BOOKM!        "An  Introduction  to   Microcomputers" 
This  is  the  book  which    Fwchlld    Semiconductor  Company 
colled    "..,,. the  best   darned   introduction   to  the  industry 
to  date/1      Covers  everything   from  basic    concepts   ta  a    re- 
view of  real   microcomputers.    IMG-QQ1**.* .$3.00 


tRi-tek,  inc. 

6522  noeth  43C6  Avenue, 
CjlenOale.  ARizona  eisoi 

pnone  tQQ  -  93* -0949 


We  pay  shipping  on  all  orders  over  $10  US,  $15  foreign  In  US  funds.    Orders 
under  &10,  please  add  $1  handling.    Please  add  insurance.    Master  Charge 
and  Bank  America  cords  welcome,  ($20  minimum}    Telephone  orders  maybe 
placed  11AM  to  5PM  daily,  Man  thru  Fri.    Call  602-931^4528.    Check  reader 
service  card  or  send  stamp  For  our  latest  flyers  pocked  with  new  and  surplus 
electronic  components, 
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from  page  155 

Termination  Of  operation  of  SHORAN  radio- 
location wtenK  in  the  220-310  MHz  range 
at  of  October  1,  1971    NMI  indicated  thai  it 


had  developed  a  "second  generation1' 
SHORAN  type  radiolocation  system  called 
HI  RAN,  which  would  operate  in  the 
420  4 SO  MHz  band  allocated  in  Region  2  to 
the  radiolocation  service  preimarily  and  Eo 
the  amateur  service  on  a  secondary  basis. 
This  hand  was  selected  by  NMI  because  of 
Its  suitability  for  highly  accurate  medium  to 
long  range  over-the-horizon  radiolocation 
service  required  for  mineral  exploration 
along  the  outer  continental  shelf.  NWI  con- 
tended that  higher  radio location  bands,  such 
as  2900-3700  MHz,  do  not  lend  themselves 
to  this  kind  of  use  because  of  their  limited 


propagation  and  sophisticated  radio  equip 
ment  used  in  SHORAN  type  radiolocation 
systems  has  not  been  developed  for  opera- 
tion at  these  higher  frequencies. 

3.  Prior  to  issuance  of  the  Commission's 
Notice,  the  US  Government  users  who  have 
primary  status  in  the  proposed  band  con- 
ducted interference  tests  using  the  HIRAM- 
type  equipment.  Based  on  those  tests,  the 
IRAC  (tnterdepartmerit  Radio  Advisory 
Committee)  agreed  to  permit  the  proposed 
operation  on  a  secondary  basis  to  Govern- 
ment radiolocation  services, 

4.  In  addition,  because  of  an  urgent  need 
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5  VOLT  1  AMP  REGULATED  power  supply  kit  for  logic  work.  All  parts  including 


LM  309K 

DUMMY  LOAD  resistor,  non-inductive,  50  ohm  5  watts 
AA  NICAD  CELLS  brand  new,  fine  biz  for  handy  talkies. 
ASCI  I  KEYBOARD  brand  new  w/ROM  chip,  data  package 
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LASER  DISCHARGE  CAP 

Sangamo,  new,  40  mfd  3,000  volts,  180  Joules.  May 
be  used  for  filtering,  I  hears,  etc.,  by  derating  to 
2,000  volts.  Shipping  wgt.  10  lbs.  Measures  3%  x4X 
x  9%  inches,  S25.00  each  5/$l  10.00 


TELEPHONE  TOUCH  PADS 

New,  by  Chromencs,  standard  telephone  format. 
Measure  2V*  x  3  inches.  Great  for  repeaters,  phones, 
computers,  etc.  $4,50  each  6/S25.00 

LINEAR  by  RCA,  brand  new,  gold  bond  process. 
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for  radiolocation  support  of  ail  exploration 
operations  in  Alaska,  a  waiver  was  issued  on 
May  23r  1973,  to  permit  non-Governmem 
radiolocation  in  the  420-450  MH/  band  In 
that  area  pending  completion  of  the  instant 
rulemaking  proceeding.  This  waiver  was 
granted  on  the  condition  that  no  harmful 
interference  be  caused  to  the  Amateur  Radio 
service,  which  operates  in  this  band  on  a 
secondary  basis  to  Government  radioloca- 
tion. 

5,  The  proposal  embodied  in  the  Com- 
mission's Notice  contained  restrictions 
similar  to  those  stated  m  the  waiver  The 
Notice  stated  that  noo- Government  radio 
location  systems  would  be  permitted  to 
operate  in  the  contiguous  48  states  and 
Alaska  on  a  non-interference  basis  to  both 
Government  and  amateur  stations.  Although 
the  Commission  felt  there  was  little 
probability  of  interference  from  the  pro 
posed  non-Government  radiolocation 
systems,  the  burden  would  be  with  the 
Operators  of  those  systems  to  take  corrective 
measures  rf  interference  did  occur.  Alio,  m 
proposed  in  the  Notice,  (hit  allocation 
would  be  temporary,  with  8  cut-off  date  of 
January  1 ,  1 97B. 

6.  Comments  were  submitted  by  Off- 
shore Navigation.  Inc.  (ONI),  American 
Radio  Relay  League  fARRU.  and  various 
amateur  radio  operators  Reply  comments 
were  submitted  by  OlSf I .  tale  Comments 
were  also  submitted  by  Texas  Instruments, 
Ine  (TIV. 

7  ONI  ts  interested  in  this  proceeding  as 
a  corporation  rendering  commercial  radio- 
determination  services  on  a  worldwide  basis 
and  as  an  entity  performing  research  and 
development  on  the  refinement  of  the 
3HORAN/HIRAN  type  radiolocation 
system,  In  its  comments,  ONI  noted  thai  the 
terms  "SHORAN"  and  "HIRAN"  were  both 
used  in  the  Notice  and  suggested,  since 
HI  RAN  is  simply  a  term  used  to  Identify 
second-generation  SHORAN,  that  "pulse- 
ranging"  or  "SHORAN  type  radiolocation 
systems*'  be  the  terms  used  in  the  regula 
tmns.  It  also  commented  that  its  experience 
with  its  HI  RAN  system  operating  on  Waiver 
in  Alaska  had  been  'most  favorable"  It 
reiterated  the  urgent  need  for  radiolocation 
service  of  this  type  because  of  worldwide 
fuel  shortages  and  the  concomitant  need  lor 
oil  exploration  and  drilling  farther  and 
farther  offshore,  This  need  is  further 
heightened,  according  to  ONI,  because  no 
other  radiolocation  system  provides  the 
range  and  accuracy  required  for  long  range 
offshore  exploration, 

8.  ONt's  main  objection  concerned  the 
proposed  cut-off  date  for  radiolocation  opor 
ation  in  the  band  According  to  ONI,  the 
2Q00-37OG  IVIH*  band  is  not  a  practical 
substitute  for  the  420-450  MHz  band 
because  of  propagation  difficulties  and  the 
consequent  fack  of  suitable  equipment. 
Furthermore,  ONI  could  see  no  practical 
need  for  a  cut-off  date,  as  the  probability  of 
harmful  interference  from  the  radiolocation 
service  would  be  very  slight,  and  responsi- 
bility for  correcting  interference,  should  any 
occur,  would  rest  wtth  the  radiolocation 
licensee, 

9.  ARRL,  reflecting  the  views  of  the 
amateurs  who  tiled  comments  in  this  pro- 
ceeding, opposed  the  Commission's  pro- 
posats.  It  pointed  out  the  increased  amateur 
occupancy  in  the  420-450  MH j  band,  as  weil 
»  special  amateur  a  per  at  ions  {for  example 
the  Oscar  7  satellite)  in  certain  segments  of 
the  band  which  it  ielt  should  be  protected 
It  stated  that  existing  Government  radioloca- 
tion operations  in  the  band  had  interfered 
with  amateurs,  and  that  there  would  be  a 
problem  identifying  the  source  of  inter- 
ference from  non- Government  radiolocation 
systems  because  of  their  use  o!  pulse  type 
emissions.  It  was  skeptical  about  the  likeli- 
hood of  adherence  to  any  cut-off  date  once 
the  proposed  service  is  established  in  the 
band. 

10-  Various  radio  amateurs  submitted 
comments,  all  of  which  objected  10  the 
proposed    allocation,     mainly     because    of 
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alleged  problems  of  potential  interference 
and  the  difficulty  in  identifying  radioloca- 
tion operations  which  might  be  interfering  in 
a  particular  area.  The  primary  concern  w#s 
interference  to  amateur  repeater  operations 
which  they  felt  might  have  to  be  shut  clown 
because  of  interference  from  the  radioloca- 
tion service.  Several  amateur  operators 
offered  suggestions  to  help  alleviate  the 
identification  problem.  One  suggested  that 
local  HIRAM  operations  be  posted  at  FCC 
field  offices.  Another  recommended  that 
radiolocation  users  be  required  to 
co-ordinate  their  operations  vi/ith,  amateur 
frequency  co-orduiators  for  the  areas  in 
which  the  radiolocation  system  will  be  used. 
An  Amateur  Radio  Club  in  California 
offered  to  provide  the  facilities,  so  an  inter- 
ference study  could  be  conducted  over  the 
California  coast. 

11,  In  its  reply  comments,  ONI  stated 
that  except  for  a  general  and  unquantified 
reference  by  the  ARRL,  not  one  Amateur 
complained  of  interference  from  Govern- 
ment radiolocation  stations.  Furthermore, 
ONI  cited  several  reasons  why  interference 
would  be  highly  unlikely,  It  stated  that  there 
are  thousands  of  miles  of  coastline  and  very 
limited  Amateur  usage  of  this  band.  Also  it 
said  that  it  would  co-ordinate  its  transmitter 
site  locations  with  appropriate  Amateur 
organizations  to  avoid  use  of  the  channel 
employed  by  the  Oscar  7  satellite,  ft  indi- 
cated that  it  is  also  working  toward  mini- 
miztrtg  the  SHORAN  power  and  bandwidth 
requirement* 

12,  TVs  late  comments  supported  the 
concept  embodied  in  the  rulemaking  and  the 
proposed  rule  change.  Tl  explained  that  it 
too  has  developed  a  radiolocation  system 
which  would  utilize  the  42{>450  MHz  band 
in  connection  with  geophysical  exploration 
services  offered  to  the  oil  companies.  It 
echoed  ONI's  position  that  developing 
domestic  petroleum  resources  has  become  an 
increasingly  urgent  matter  and  that  the 
offshore  area  of  the  US  offers  a  great 
untapped  source.  As  a  part  of  its  develop- 
ment of  this  service,  Tl  indicated  that  it  has 
operated  experimental  radiolocation  systems 
in  several  areas  of  the  US,  within  the  subject 
band.  Its  system  in  the  Gulf  Coast  area  of 
Texas  has  been  in  operation  for  2  years  at 
430  MHz,  and  a  more  recent  operation 
began  this  July  in  the  Northeast  area  of  the 
U.S.H  centered  at  429  MHz.  Mo  harmful 
interference  has  been  reported  as  a  result  of 
these  operations. 

13,  The  Commission  is  well  aware  of  the 
urgency  associated  wJth  this  country's 
energy  development  program,  in  which  off- 
shore exploration  plays  a  major  role.  The 
radiolocation  services  proposed  by  QN(  and 
Tl  would  appear  to  provide  a  very  useful,  if 
not  essential,  tool  in  that  exploration  effort. 
No  satisfactory  alternatives  to  either  the 
service  or  frequency  band  proposed  appear 
feasible  within  the  immediately  foreseeable 
future.  Therefore,  we  are  persuaded  that 
some  accommodation  should  be  made  for 
no n- Government  radiolocation  service  in  the 
420-450  MHi  band,  notwithstanding  the 
objections  raised  by  the  radio  amateurs. 

14,  Moreover,  uve  believe  that  much  of 
the  concern  expressed  by  the  amateurs  is 
largely  without  basis,  There  was  nothing 
substantive  in  any  of  the  comments  to 
challenge  our  view,  as  stated  In  the  Notice, 
that  there  would  be  little  potential  inter- 
ference to  amateurs  from  the  proposed 
service.  We  still  believe  this  to  be  true  and 
further  believe  that  making  the  non-Govern- 
ment radiolocation  service  secondary  with 
regard  to  amateurs  will  provide  sufficient 
administrative  control  over  any  interference 
which  might  occur.  Any  additional  limita- 
tions or  coordination  requirements  would  be 
redundant,  needlessly  burdening  the  radiolo- 
cation service  and  reducing  its  effectiveness 
while  providing  little  or  no  additional  pro- 
tection to  the  amateurs. 

15,  In  addressing  the  comments  made  by 
the  amateurs  voicing  their  concern  over 
potential  interference  from  HI  RAN  and  the 
consequent    problem   of    identification,    we 


feel  that  no  such  problem  should  arise 
because  of  the  licensing  procedure  as  wef I  as 
the  nature  of  the  system  itself.  The  basic 
HIRAM  system  consists  of  fixed  units  with 
some  mobile  units.  The  authorization  is 
issued  by  the  Commission  for  the  fixed  unit 
at  a  specific  location,  and  any  time  the  unit 
moves,  a  modified  authorization  must  be 
issued.  Therefore,  complete  data  on  each 
system  will  been  file  at  the  Commission  and 
will  be  accessible  to  any  interested  parties, 

Further,  there  will  in  ail  probability  be  a 
small  number  of  licensees  using  these  fre- 
quencies. The  operation  itself  is  of  a  highly 


controlled    nature    and    handled    by    e^ 
perienced  operators. 

16,  Consequently,  we  are  adopting  the 
proposed  allocation  and  rules  essentially  as 
set  forth  in  the  Notice.  There  are  only  two 
changes:  (1)  the  term  "pulse-ranging"  is 
being  substituted  for  the  term  "HIRAM"  as 
suggested  by  ON  I;  and  (2)  the  proposed 
"cutoff"  date  of  January  1,  1978,  for 
no n- Government  radiolocation  systems  in 
the  band  is  being  replaced  by  the  date  of 
January  1,  1981.  We  make  this  latter  change 
because  based  on  the  information  available 
tous  we  believe  use  of  the  2900-3700  MHz 


band  poses  difficuli  technical  problems  for 
this  type  of  application  and  would  not  offer 
a  practical  alternative  to  the  420-450  MH? 
band  for  at  least  the  next  five  years.  Also, 
although  various  satellite  radiolocation 
systems  are  being  developed  which  might 
eventually  be  used  for  offshore  exploration 
purposes,  we  do  not  realistically  foresee 
them  becoming  available  for  regular  non- 
Government  use  in  offshore  areas  prior  to 
1981. 

17.  Accordingly,,  pursuant,  to  authority 
contained  in  Sections  4 (if  and  303 (rj  of  the 
Communications  Act  of  1934,  as  amended. 
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Miller)  1 6250  dual  255pF  3k V $43.25 

Millen  1 6520A  single  200pF  3k  V    .  .  .  24.75 
Johnson  154-10  single  347pF  3  kV  . .  34.60 

COUNTER  DIAL 

Millen  10031,  0-99  turns 
readout  with  0-100  vernier 
dial,  ideal  for  transmatch,  fits 


%"  shaft 
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PANEL  DIAL 

Millen  10039,  4"  x  3-9/32", 
Vh  to  1  ratio,  mounts  on 
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MODEL  375  PROTAX™  6-position  coaxial  switch,  rear  contacts  ,  .  . ,  ,  $18.50 

MODEL  376  same  as  above,  with  side  connectors   .«...■,...... .  13.50 

MODEL  425  TVI  Filter,  1000  W ;v .-.  32.50 

MODEL  350/2Q4  Audio  Phase  Shift  Network 15.00 

MODEL  CC50  Dipole  Antenna  center  coaxial  connector » 8.25 


RF  Switch 

Millen  51001,  1  pole,  2  to  6  pos, 
1 3k V  f  lashover,  20  Amps    $21 .20 


JOHNSON  MINIATURE 
VARIABLES 


ROTARY  INDUCTOR 

Johnson    style    229-203,    28 
mH  $32,00 


160-102  1.5  to  5PF 
160-104  1.8  to  8  pF 
160-107  2.3  to  14  pF 
160-110  2.7  to  19  pF 
160-130  3,0  to  32  pF 

MILLEN 


$3.00 
.  3.05 
.3,15 
.  3.20 
,3,45 


92200  2kW  Antenna  Tuner .$199 

92201  300W  Antenna  Tuner , . $138 

90652  Solid  State  Grid  Dip  Osc .$138 

NOW  IN  STOCK 

Transmitting  Variables—  Roller  Inductors  —  Counter  Dials 

Air  Wound  Coils  —  Couplings  —  Knobs  —  Receiving  Variables 

Toroids—  R-F.  Chokes  —  Coil  Forms  and  more 

From 
Millen  -  E.  F.  Johnson  -  Barker  &  Williamson  -  JW  Miller-  Hammarkjnd 

Send  First  Class  Stamp  for  Flyer 

Add  $1 .50  to  each  order  for  shipping  and  handling.  Prices  subject  to  change. 
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IT  IS  ORDERED  that  effective  April  22. 
1976.  Parts  2  and  91  of  the  Commission's 
ftulei  are  AMENDED  as  shown  m  the 
attached  Appendi*  and  thai  this  proceeding 
it  hereby  terminated 

FEDERAL  COMMUNICATIONS 

COMMISSION 
Vincent  J   Mull  ins.  Secretary 

NOTE    Rule*  changes  herein  will  be  covered 
by  T.S.  Mt72Mrand  T  S  v*[74>  3 


APPENDIX 

1.  In  §2.106,  columns  5  through  11  for 
the  band  42t>450  MH*  are  amended,  foot- 
note US35  ii  modified,  and  footnote  US217 
if  added  to  read  as  follows: 

1 2. 106  Table  of  Frequency  Allocations 

Band  IMHzl 


420-450 


Allocation 

6 

G,HG. 

IUS217J 

(US  87) 

IUS7) 

1320  A I 

(US  35) 


Band  (MHtl 

7 

420-460 

• 

AmUtuf 
Amateur  Satellite 


2  METER  CRYSTALS  IN  STOCK 

We  can  ship  CO.D.  first  class  mail.  Orders  can  be  paid  by:  check,  money  order, 
Master  Charge,  or  BankAmericard.  Orders  prepaid  are  shipped  postage  paid,  Phone 
orders  accepted,  Crystals  are  guaranteed  for  life.  Crystals  are  all  $5.00  each  [Mass. 
residents  add  2Si  tax  per  crystal),  US,  Funds  Only 

We  are  authorized  distributors  for:  Icom  and  Standard  Communications  Equip- 
ment (2  meter) 

Note:  If  you  do  not  know  type  of  radio,  or  if  your  radio  is  not  listed,  give  fun- 
damental frequency,  formula  and  loading  capacitance. 

LIST  OF  TWO  METER  CRYSTALS  CURRENTLY  STOCKED  FOR 
RADIOS  LISTED  BELOW: 


!'•,  Drake  TR-22 

2*,  Genave 

3«.  Icom/VHF  Eng, 

4».  Ken/Wilson  /Tempo  FMH 

5«.  Regency  HR*2A/HR212/Heathkit  HW-202 


6*.  Regency  HR-2B 
7*  S.B.E. 

8«.  Standard  146/826 
9*.  Standard  Horizon 
1Cr#.  Clegg  HT-146 


The    first   two   numbers  of   the   frequency  are  deleted   for  the  sake  of  being 
non- repetitive.  Example:  146.67  receive  would  be  listed  as  -  6,67R 


1.6.01T 

9.  6.1 

2  6.61R 

10.6. 

3.  6.04T 

11. 

6. 

4,  6.64R 

12. 

6. 

5.  6.07T 

13. 

6. 

6.  6.67R 

14. 

6. 

7.  6.10T 

15. 

6. 

8.  6.70R 

16. 

6. 

BACK  IN 

STOCK! 

3T        17.  6.19T    25.  6. 3 IT   33 .  6.52T  41.7, 

73R     ia  6.79R    26.  6.91R  34.  6.52R  42.  7. 

145T    19.  6.22T    27.  6.34T   35.  6.55T  43.7, 

745R  20.  6.82R   28.  6.94R   36.  6.55R  44.  7, 

I6T     2L  6.25T    29.  6.37T  37.  6.94T  45.  7. 

76R      22.  6.8SR    30.  6.97R  38.  7.60T  46.  7 

175T    23.  6.28T    31.  6.40T  39.  7,00R  47.7, 

775R   24.  6.88R    32  6.46T  40.  7.63T  48.7. 

CRYSTALS  FOR  THE  IC-23Q  SPLITS 
13.884444  MH/;  13  9U778  MH^,  S6.50 


03R  49. 

66T  50. 

06R  51, 
69T  52. 
09R  53. 
72T  54. 
12R  55. 
75T  56. 


7.15R 
7.78T 
7.18R 
7.81T 
7.21R 
7.84T 
7.24R 
7.87T 


IN  STOCK:    13.85111!  MHz; 
ea, 


57.  7.27R 

58.  7.90T 

59.  7.30R 

60.  7;93T 

61.  7,33R 

62.  7.96T 

63.  7.36R 

64.  7.99T 

65.  7.39R 


LCQM 


IC-22A 


■a  m 


Special!  Only  $249.95.  Gel  8  crystals  of  your 
choice  for  only  S2.50  more  with  purchase  of 
IC-22A. 

READY  TO  GO  ON: 

1  94/94       3       22/82      5       52/52 

2  34/94       4       28/88 

QC„eiwco         VHF    FM 

RECEIVER: 

Reception  Frequencies         22  channels  for  T44  MHz  band. 

Built-in  crystal  units  for  5  channels. 
Reception  System  Double  Super  heterodyne 

Intermediate  Frequencies    1st  intermediate:  10.7  MHz 

2nd  intermediate:  455  kHz 
Sensitivity  a«  Better  than  0.4  u  v  20db  quieting 


144.00   to   148.00  MHz  using  22 

channels 
■  rsrtsisiors  ...... .<»...»*  +  .  -£j> 

FFT  3 

ie  3 

Diodes  . .  .  • . « t  •  • » .  » * ,16 


STORE  HOURS:    MON-FRt:    9  A.M.  -  9  P.M.      SAT;    9  A.M.  *  6  P.M. 


Box  469 

Dept.4776,  Quincy   MA  02169 

617-471  6427 
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Ciasi  of  S t all on 

9 

Amateur  - 
Earth 
Space 


Frequency 
IMHjeI 


10 


Nature  OF  SERVICES 
of  stations 

11 

AMATEUR, 

AMATEUR- 

SATELLITE. 

US35:  Except  t&  provided  *o*  by  foot- 
notes 320 A.  US87.  and  US317,  the  only 
non-Government  services  permitted  in  the 
band  420-450  MHz  are  the  amateui  service 
and  the  amateur  sdtelHle  service.  The  imt 
leur  services  shall  not  cavs*  harmful  inter- 
Terence  to  the  Government  radioJocaiion 
wnrtcB- 

US217  Puise  ranging  radiolocation 
systems;  may  be  authorized  for  Cover nmertr 
snd  non -Government  use  in  the  420-460 
MHz  band  along  the  shorelines  of  Alaska  and 
the  contiguous  49  states  Such  authorisa- 
tions will  be  granted  on  a  case-by  ca«  basis, 
and  all  stations  operating  in  accordance  with 
those  authorization!;  will  ho  secondary  to 
stations  operating  In  accordance  with  the 
allocation  table.  Stations  authorized  pur- 
suant to  this  footnote  must  cease  operation 
on  or  before  January  1,  1981  All  power  and 
antenna  height  specifications  shall  be  made 

on  a  case-by-case  basis, 

•  •  •  •  » 

2.  In  §91.604(a|  the  frequency  Table  is 
amended  and  paragraph  lb|l20)  ii  added  to 
read  as  follows: 

§91.604  Frequencies  available 

(a) 

Frequency  or  band 

*  m  * 

310 
420*450 

mm  r  1 1 1*1 

*  •  • 

Clan  Of  Station  (t) 

*  •  • 

do 
do 
do 

■    ■    m 

Limttation(i) 

*  t  • 

1 

1ft 

3 

*  •  * 

(b)(20f  Non  Government  pulse -ranging 
radiolocation  stations  in  this  band  are  secon- 
dary to  the  Government  Radiolocation  Ser- 
vice, the  Amateur  Radio  Service  and  the 
Amateur  Satellite.  Service  Stations 
authorized  pursuant  to  this  footnote  must 
cease  operation  on  or  before  January  1, 
1981.  All  power  and  antenna  height  specifi- 
cations shall  be  made  on  a  case-by  case  basis. 
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ALDELCO  SEMI-CONDUCTOR  SUPERMARKET 


RF  DEVICES 

2N3375    3W  400  MH*  .  .  .  5,50 

2N3SG6    1W400MHr 99 

2IM&589    3W  175  MHz  .      4.75 

2N5B9Q  lQW  175  MHz  ...6.50 

2N5591  29iN  175  MHz  .  .  10.95 


2NBOB0    4W175MH*  ...5.40 

2N6081  15W175MH?  ...8.45 

2N6082  25W  175  MHz  .  .  "F0-95 

2M60S3  30W175MHZ  ..12,30 

2.N6084  40W  175  MHz  .  .  T6.30 


HEAVY  DUTY  HECTIFtERS 

200  Volt  100  Amp  DOB 8.50 

200  Veil  250  Amp  DOS 12  50 

400  VoH  2  Amp  Silicon  Rectifier  RCA 15  for  .09 

1QQQ  Ve»lt2  Amp  Silicon  Rectifier  RCA  ... 10for,&9 

10,000  Volt  Silicon  Rectifier  Erie  65  m  A .  2,95 


ALOELCO  REPLACEMENTS 


iii'^iinr   Jo 


GEFET1 
GE  H   .  . 


$T  .95      G  E  20 

,,,,.       1.45      GE48 

MONEY  BACK  GUARANTEE 


.54 
.62 


STUDRECTIFtERS 

50    Vol!  40  Ainp .  .  .99 

100  Voli  40  Amp    .  ,  , 1.39 

200  Voh  40  Amp .  1.59 

400  Vol i  40  Amp    1.7& 

ZEMER5 

1  N74G  to  1N759  400  Mw  ea  .25       1N472&  to  1 N4764  1  w 35 

10  assorted  ?ener  diodes  unmarked *., ,  ... , ,-. , 1 .98 


2  Ami]  Epokv  Bridge  Rectifiei 

100  Volt 25 

700  Volt   35 

400  Volt    45 

600  Volt , 55 


1N2069 ....  ;25 

2N4401   55 

2N3713 ,..,..  ....45 

2N2926NPN 10/.99 

2N3904  or  2N390&  ....  1G/.9& 

2N5496or2NGlOB 35 

FT0501  FET 99 

2N4403 .55 

741  or  709  14  Pin  DIP 25 

555  Timer   ,75 

5&6  Duaf  555 , 1.75 

200  VoJt  25  Amp  fridge  . .  t.DO 
1N914-1N4148  10  for  .99 

1N34-  1N60-  1N64     10  for  .99 


TTLhs 

7400 

7401 

7403 

7404 

7405 

7406 

7407 

7411    . 

7413   . 

7430   . 

7437 

7442 


2 


.20 
.20 
.20 
25 

.25 
,45 
.45 
.30 
.85 
.20 
.50 
.10 


7475 

7490   . 

7492   . 

74121 

74123 

74162 

74 1 65 

741  S6 

74177 

74181 

74192 

74193 


...SO 

.  .  .HO 

.    eo 

,..60 
.  1.10 
.  1.25 
.2.00 
.  1,75 
.  1.35 
.3.90 
.  1.50 
,  1.45 


we  have  others 


We  quote  on  any  device  at  any  quantity.  Atf  items  postpaid..  $5mQQ 
min.  order.  Send  stamp  for  catalog.  fVYS  add  tax. 


P.O.  Box  341  A,  Lynbrook    NY    11563 


ATTENTION  METRUM  M 
OWNERS 


vamgvard  has  a  high  quality 
synthesizer  made  for  your  rig. 
You  get  2,000  thumbwheel 
selected  channels  from  140.000 
to  149,995  MHz  in  5  kHz  steps 
at  ,0005%  accuracy  over  the 
temperature  range  of  -10  to  +60 
C  and  your  cost  is  only  $159.95. 
With  the  Metrum,  one  Vanguard 
synthesizer  covers  both  transmit 
and  receive  frequencies. 

For  complete  details  and  photo 
see  our  half  page  ad  in  the  May 
issue  of  this  magazine. 

VANGUARD  LABS 

196-23  Jamaica  Ave..  Mollis.  New  York    1 1423 


NOW 


is  the  time  to  order 


ca 


oo 


DarVt  wait  until  1976  is  half 
over.  Gat  your  new  Catlhoahs 
nuw  and  have  a  fuH  year  of  the 
rno&t  up-to-date  Q5L  informa- 
tion available  anywhere. 

The  new  1976  U.  S^  Callboah 
will  have  over  300,000  W  &  K 
listings.  It  will  have  calls,  li- 
cense ciasses,  n Arties  and  ad" 
dresses  plus  the  many  valuable 
bach-up  charts  and  references 
you  ha-vtf  co me  to  expect  from 
the    Callbooh. 

Specialize  in  DX?  Then  you're 
looking  fpr  the  new,  larger  than 

ever  1975  Faraigri  Callback  with 
aver  235,000  calls,  names  and 
addresses  of  amateurs  outside 
of  the  USA 

OKrf*r    from    your   favarit*   elcctrntiitu 
tbtalit-  ur  direct  from,  thn  publisher.  Alii 
tlirci.1    order*  add   $1.00  shipping  and* 

handling  per  CaHtmak- 

Foreign  Radio 
Amateur  CaJ  Unset 
DX  LliLFngs 

uEmb 

vrtlh 

3  Service 
Edit  Ions 
S1A9S 


-'  ( 


Jr  I* 


United  Slates      —  ,_ 


Call  hank 
All  W  &.  K 
ListirttS 

JJ3.95 

wEth 

3  &emt* 

Editions 

*19.S5 


-,         ■•* 


1  ■ 

I 


I    £ 


HADlDAMATEUfl 

Dept.  B  C3 

925  Sherwood  Drive 
Lake  Bluff   EL   6Q044 


MILITARY 
SURPLUS  WANTED 

Space  buys  more  and  pays  more.  High- 
est prices  ever  on  U.S.  Military  sur- 
plus, especially  on  Collins  equipment 
or  parts.  We  pay  freight,  Call  collect 
now  for  our  high  offer,  201  440-8787. 
SPACE  ELECTRONICS  CO. 
cf iv    of  Military  Electronics  Corp, 

35  Ruta  Court,  S.  Hackensack,  N. J.  07606 


GREENE  center  insulator  BALUN 


"Sales  indicate  no  description  required" 

Balun  $16.00     without  $12.00 
Brochure  free 

GREENE  Insulator  —  3  Pilgrim  Drive 
Bedford,   NH    03102  wlcpi 


Govt.  SURPLUS 

ELECTRONIC 
EQUIPMENT 


New  ITEMS  .  .  .  New  BARGAINS! 

FREE  UP0N  REQUE$T! 

If  you  haven't  received  our  new  Cata- 
log, write  for  free  copy  today.  Address:  Dept.  73 


FAIR    RADIO   SALES 

1016  E,  EUREKA  -  Box  1105  •  LIMA,  OHIO  -  45802 


INC. 


C  S  dc  Silicon  Rectifier  Modules 


FEATURING; 

m  Voltage  ratings  up  to  20,000  volts 

•  Current  ratings  up  to  6.0  amps 

•  Fully  flassivafed  diode  building  blocks  by  — 

GENERAL  ELECTRIC 

•  Wide  variety  of  standard  assemblies  available  in  configura- 
tions such  as  half  wave,  center-tap,  dou biers,  and  bridges 
(1  &  3  phase) 

•  Avalanche  types 

•  Both  standard  power  line  frequency  and  fast  switching 
types 

•  Capable  of  replacing  many  other  manufacturers'  types 
which  are  no  longer  available  such  as  silicon  retra-fits 
for  tube  types  866,  872,  B020,  etc. 

•  Custom  designs  and  engineering  services 

•  Applicable  to  higher  reliability  applications  such  as  In- 
dustrial control  systems,  communication  equipment,  ham 
radio  gear,  smoke  stack  precipitators,  etc. 


FOR   MORI   INFORMATION   CONTACT: 
CONDITIONING   SEMICONDUCTOR    DEVICES   CORP. 
Cost  Office   Box  No.  816      Wayne,   N,  J,  07470 
Te  lep  ho  no:  201  -237*3  539 
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ELECT  tOifiC* 

PO     BOX   l46Se,    LAKE   WQRTH.FLORIDA    3346Q 


fttFuHD  OK  ALL  ORDEJ 
SKIPPED  l*i  48HRS! 

>|ti  r-   FAR'      -'*D  KITS 


HOSTAGE  PAID  0«i  AU 


»* 


■  ■ 

*  m 


m  COD-  Checi  or  NO 


• 


;q.qo  ado  fie-  ,. 

*• 

**  all  ORfiERS  SHIPPEB  P.P. 
ADO  i*  For  Air  Kilt 


>  • 
*  * 


PO RE«GN  ORDERS  ADO  10% 
2QV<at  Air  ltei 

FLCmim  hls;  *oo  *; 


POWER     SUPPLY  KIT 


0MFU&   THIS  ii\It    HITH  AVT  OTHER  JCIT   MAilAfijJ 
TTItS  9/PIH.t  -Ilurr,   VQI.TACES   4T   TIE 

SARI    PR1CL  HOST  OTHERS  OP>St  ONLY  OK£l 

TtiU  GET; 


+  5(?-. 


'■ 


jf  \«    Mi    coffljMment*,    ImrduaTe,   hjtftftiflks  und  transformer 
jf^*  Glf)  pleted  and  drilU-d   L*C   &i»ir<] 
1  ■■  lip  |,ir    1 111  ructions 


The  PS-itl  uses   the  highly  efftictivo  7BL  strips  of  3  terminal    voltage   regulators 
and  a   strjes  puss   t  ran* i  ".tor   for  *ath  voltage 


****** • 


•«■****#• 


HEATSHHINK  TUBING  SPECIAL 

#1  snorted  orw  (oat  bug  [hi 
or  2/64.  1/16,  VBtft  %" 
TO  pttcn      49 


#2  ttonid  ore  foot  tangt  fo 
of  3/8,4  T/T    S5 


a  •  ■    »   - 


•  ■  ■  *  *  a  * 


nam  aaa  mia 


tOU   GET: 

.  DRILLED  AKD  PLATED  REGULATOR  BOARD 
.  ALL  COHPORERTS  ARB  S£RI CONDUCTORS 
.  LARGE  FIMNED  HEATSIHK5  -  PREORILLED 
*  GSANT  40  AMP  TRANSFORMER 

TRARStSTOR  MOUNT  me  UTS 
.  MO  HOOKUP  HIRE 

COMPLETE  INSTRUCTIONS 

YOU  DON ' T  GET: 

.  CHASSIS 
.  HARDWARE 

AC  CORD  Oft  SWITCHES 


WHAT  WOULD  YOU  SAY  IF  I  TOLD  YOU  THAT  YOU  COULD  GET  A   12V0LT,  20AMP 

REGULATED  POWER  SUPPLY  that  has  super  low  ripple,  fantastic  stability, 

AND    SHORT  CIRCUIT  PROTECTION]    ALL   FQK  39950kay,    SO   THERE    IS   A 

CATCH:   YOU  HAVE  TO  SCROUNGE  UP  YOUR  OWN  CHASSIS  AND  PUT  IT  TOGETHER 

but  it's  still  a  SUPER  DEAL!! 


1 


SHIPPED 
ADO  S4  FOR  SHIPPING 


* 
» 

■ 
* 

* 
* 


-    »  m  *  * 


■  ■  * 


■  *■•*■»■#•-  +  **»******»-■-•*'  ***»****»■**■«  «»»•»»»♦* 


EvvytMxtywf  tokt  &out  tttw k it hkJ  h  wh  "iwj  dwp  -  you 
lhould  wll  rt  iof  mofe"  ,    , but  we  think  tbm  buyer  can  rtmgrme 
•■    -loptf  d«ISOHERE  IT  lSf1 

H 
•  • 

■  » 


2N2222    Untibrkid  hut 
Tstnt  fnnd! 


CONTAINS 


•  ■ 

-PC  BOARD 

*  SPECIAL  TOROID  TRANSFORMER 
»**  TOOW  Power  Ttanfestort 

*  •       •  8A  SCR  Ooti  tuiluj  ^ 

♦  •       -4H00  VolrDwdet  Eaty  re  i<w»ii 

*  AM  tmutm  &  caps 
-COMPLETE    INSTRUCTIONS 


CASTS  «Rf  AVAIL-MUF' 
SB«5>rttlci 


*4 

'"I 
■  1 


* 


12  $1 


0 


1 
1 
1 
1 

1 
1 
1 

1 

L  O  U  01 
10  w*rr  W***Lf  ALARM  Hit 
JAW   the    wnponenki    y«w    FWKl   M   bniM 
.Out!    lan*    ntd    tI*tfP    t*X    1*1*    waeki 


I 


Commie  with  PC  &o*f  d 


GREEN  PHOSPHOR  READOUT 


14V"'  .11 

?A  V  tt'qmtinl 

'ill 

|4D  OlS  |U'-  1  iMilimil  I 

DGBF 

arks  on  !2voltt) 
10  for  S7.00 


L  S-15VDC  t?  50  oamptete 

IIOI  MEMORIES 

$i.2S 


RAI 


346  X  1 


LtMtTSQQVAtortrY 


SA 
o 


MA 

10?  MHZ  CiWAMIC  FILTERS 


Si  63 


■ndcvcuK  t-ai 


-  Ml  MATURE  SIZE 


*■ 


50H1I  Bvvfwidni: 

Hlijjdsfr 

rrtttrirtirv  L&«5 
TempCcwflHicnt: 

irn;ji  il.  11109 


220  +1IH  KHZ 
TOO  Khl  Mrni 
1  dB  Ma* 

IDdQ  Mu 

•o  s  ltia<i  1  TO.'uom/TC 

330  CJJirm 


Thm  hitidwudtti  «n  be  ntunswr^  by 


FACTORY   NEW!! ! 

nude 


DRILLED    FOR   *f   T0'5   TRANSISTORS 

12"UMb    aphon,  IZOHatts  $3.50 

DRILLED  FOR  2   TO" 3  TRANSISTORS 

&"  LONG    approx      BOWatts   $1.80 


lURRENT  LIMIT  RESISTORS 
HARD  TO  FIND  VALUES; 


.1  OHM  a  Ifl* 
.032  ohm  a  10V 

2  ohm  a  m 


3/Si 


*! 

WOULD  YOU  BELIEVE- 
SO  OHMS  a   IOOHatts  ?! 

GWhats? 

^«P 

mwl 

FOU 

RES 
WHE 
AND 

1  ".r- 

H  OF  Q\ 
I ETORS 

N  CONN 
MOUNT 

can't  i 
s«. -  -  - 

JK 
VJ1 
:CT 

:D 

i 
so 

CERANIC,  M0N-1NDUCTIVE 
LL  DtSSlPATE  THAT  MUCH 
EO  IN  SERlES/PARrtLLEL 
IN  A  GOOD  HEATSINK, 

4/99C 

nk  of  t  thing  to  do  with 

ytm    can  hdve  them  cheap 

^ 


FOR  THE  HARD-CORE  EXPERIMENTER  : 
MR5375/Aa   ALARM  CLOCK   CHIPS 


Pr«-s0tt«bl«  HHr   AUfi 

Snooii  Circuit 

Adjuittbl#  lr|ghtne$s 

AM/PR  Indicator 

Reset 

Po*if    F*»  U^e    turning 

6eep?r    tone   *l*r«  output 


rOU   HAVC   A   FEW    -RANS1ST0K5 
AND  RESISTORS   LAflftG   AROLfND   YOU 
CAN   SAVE    ISLS 

Ue  furnish  «  complete  Instruction 
manual  tunptete  wUn  full  ^'^e  PC 
Soj fd    Le/ftu'v    tor   ffithti  on    Cathode 

or    toffliflon    Anode    op*r*ticin 


, , 

jDHlltfO   AMfl    PLATED  u I T^    PARTS    LAYOUT     ] 

<nts    th«   Cloct    C  *■, ;        Transistor^,   Caps   and 
i         fstOrs,         Ou   t>u  ■  1  r|    the    RejuHiut    Boanj     <i 
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6  Digit  LED  Clock  Kit  - 12/24  hr. 


I 


IN  QUANTITIES 
OF  1   TO  5 


I 


IN  QUANTITIES 
OF  6  OR  MORE 


KIT  INCLUDES  6  -  LED  Readouts  {FNO-70  +25  in.  Redr  com,  cathode) 

•  INSTRUCTIONS  1  -  MM5314  Clock  Chip  (24  pin} 

•  QUALITY  COMPONENTS  ^  ~  l™£ehiT*  4b 

•  MONEY  BACK  GUARANTEE        3  -  Capacitors  AJ1J  ,?*^*V^  „*?  ,  ,r, 

•  50  or  60  Hz  OPERATION  5  -  Diodes  AN  INCREDIBLE  VALUE! 

•  12  or  24  HR  OPERATION  J*  ~  ResjstorS 

24  —  Molex  pins  for  IC  socket 

"Kit  ±1850  wilt  furnish  a  complete  set  of  dock  components  as  fisted.  The  only  additional 
items  required  are  a  7-11  VAC  transformer,  a  circuit  board  and  a  cabinet,  if  desired:" 

Printed  Circuit  Board  for  kit  #B5G  or  #350-4  (etched  &  drilled  fiberglass) $2.95 

Standard  Transformer  115  VAC/3  VAC.  ,  ..■..«.,.*»..  * * '.;;  ;*,,;»  -,'i  -  .  1.50 

Molded  Plug  Transformer  1  1  5  VAC/1  0  VAC  (with  cord}    , 2.50 

Plaxiglas  Cabinet  II  red  chassis,  white  case  (sea  below)    .  .  .  .  . 5.95 

KIT  ^850-4  same  as  #850  except  larger  ,4"  LEDs .  $1 1 .95 

ii  ii  ii  i  i 

en  u     v        t-                 v  W^'  ffee  '^  di9ital  clock  from  ac  timebase  and 

bU  Hz  Xtal  Timebase  Kit  allow  12  VDC  operation.  Use  in  car,  van,  boat. 

Power:  5-16VDC/2.5  mA  <S>  12  VDC.  camper ,  etc.  6/28.95,  5.95  each. 
Size:       PC      board      approx      1"x1?4". 

Accuracy:  ±2  ppm  (adjustable)  (4-95  when  Purchased  with  any  clock  kit.) 

This  is  a  complete  —  single  IC  kit  with  info  for  easy  hookup  to  most  \C  docks. 

Jumbo  Digit  Conversion  Kit  —  for  LED  clocks.  Kit  provides  a  multiplex  display  board  and 
six  .5"  LED  digits  (FND-503  or  FND-507)  LEDs  require  only  5  rnA/seg  and  can  be  driven 
by  most  any  LED  clock  circuit.  Data  for  displays  and  hookup  included.  (Connections 
from  this  board  will  line  up  point  to  point  with  kit  #£50  PC  board)  Specify  common 
anode  or  cathode  displays $9.95 

Jumbo  Digit  Clock  Kit  Complete  —  Kit  features  six  .5"  red  digits.  All  components,  PC 
boards,  plug  transformer,  Line  cord,  etc.  Uses  mm5314  lCr  50/60  Hz  op+,  12  or  24  hr.  (Will 
fit  cab.  I)  Kit  #5314-5  complete  less  case    . , ,  , , .  .  $19.95 


6  Digit  LED  Clock-Calendar-Alarm  Kit 

•  12/24  HR  TIME  *  JUMBO  DIGITS  (MAN-64)  •  28-30-31  DAY 
CALENDAR  •  AC  FAILURE/BATTERY  BACK-UP  •  24  HR  ALARM  - 
10  MIN.  SNOOZE  •  ALTERNATES  TIME  (8  SEC)  AND  DA  TE  (2 SEC) 
OR  DISPLAYS  TIME  ONLY  AND  DATE  ON  DEMAND  m  THIS  KIT 
USES  THE  FANTASTIC  CT-7001  CHIP.  FOR  THE  PERSON  THAT 
WANTS  A  SUPER  CLOCK  KIT  {TOO  MANY  FEATURES  TO  LIST}! 

COMPLETE  KIT,  including    M£)    ME   ORDER  KIT 


#700 IB 

ICASE  NOT  INCLUDED) 


Kit   #7001  C  same  as  #7001-6   but  has  different  LEDs.  Uses  4  DL  747  .63" 
digits  &  2  MAN  7  ,3"  dibits  for  seconds.  Complete  kit,  less  case. 


$42.95 


CABINET  I 


3"  HIGH 
6&"  WIDE 
B%"  DEEP 


GREAT  FOR  CLOCK  & 
CLOCK  CALENDAR  KITS 

White    Plexiglas    Case 
Specify  RED  or  GRAY 
PlMiglas  Chassis 


Chassis  Serves  As  Bezel  To  increase  Contrast 
of  Digital  Displays.  Use  Gray  With  Any 
Color  -  Red  With  Red  Displays  Only  (Red 
LEDs  with  Red  Chassis  Brightest)  «w>  nc  aa 


PLEXIGLAS  FOR  DIGITAL  BEZELS 


Gray  or  Red  Fitter 

3"  x  6"  x  1/S,T  Approx.  Size 

4  for  $3.00 


954  ea 


25k  or  4.7k  PC  Trimmers 
6  for  $1 ,00 


LM-309K  5V.  Reg 


Si. 25 


CABINET  II 

2%"  HIGH 
AV?r  WIDE 
5Y*"  DEEP 
(Ideal  for  Kit  #850  above.) 

All  Plexites  Red  Chassis,  White  Case. 

Red    Chassis    Serves    As    Bezel    To    Increase 

Contrast  of  LED  Displays,  djc  nc  fla 


GREAT  FOR 
SMALLER 
CLOCK  KITS 

NEW! 


7  SEC,  LED 


Common  Anode 


MAN-64  AL 

MAN- 5 

MANS 

MAN-7 

DL-707 

D  L-747 

FND-510 

Common  Cathode 
HP5Q82-7702  RED 
FND70 
FND-71 
FND-B03 
DL-7B0 
DL  704 
DL33MMB 
FND  359 


RED 

GREEN 

YELLOW 

RED 

RED 

RED 

RED 


RED 

±1 

RED 

RED 

RED 

RED 

RED 


.4" 

.3" 

.3" 

.3" 

.3" 

.63" 

.5" 

.3" 

,25" 

.25" 

.5" 

,63" 

.3  x  .1" 

.4" 


$1,25  ua 
.95 
,95 
,95 
.95 
1.95 

1.25 

.50 

.50 
U35 
3.25 
1.25 

.49 

.95 


<0 


JUMBO  RED  LEDs 

12/S1.00  100  for  $7.50 


Si-Polar  LED's  Lights  Red  One  Polarity  Green 
Rev.  $1 .25 


25  AMP  FULL  WAVE  BRIDGE  100  PIV 

$1   95  ea.      1N4148        25/$1.GQ 

1N914  25/$1.00 

3/$5.00         1N4007        12/$1,00 


Form  Inexpensive 
Sockets 


fvlOLEX 
PINS 


XTAL  TIME  BASE  KIT  for  Clock- 
Calendar-Alarm  Kit  $9.95 

015  VAC  or  12  VDC  operation) 

Uses  100,800  KHz  xtal.  For  #7001   Kits  only 


MM5239  Char.  Gen.  $1.95   3/$5 


IM5400  3 A,  50V  Rect.    10  for  $1.00 


100  for  95W100G  for  $7.50 

Motorola   2N2501    High   Speed   Switch  Silicon 

NPN  350MHzhFE  50 

S/$1.00  100/$9.00  1000/$55.00 

2N2554  PNP  Power  Amplifier 
Stud  Mount  Case                                     2  for  $1 .00 
80V.  3A, __ 

Burroughs  Panaplex  1 1  Display 
1 1  Digit  .25"  char,  gas  discharge 
$2.95  each 2/$5.QQ 

Mini  Slide  Switch  SPOT    6/$1.00 

Reg  Slide  Switch  DPDT    8/$1 .00 

Push-button  Switch  N.0 7/$2,00 

Rocker  Switch  SPDT    .  .  6/$1 .00 

Spectrol  10K  Pot 
3/B"x3/8"x1/4"  high    2  for  $1.00 

CMOS  Micropower  PLL 

RCA  CD4046  AE    .  ,  . Si  .50  5/$5. 

DTL  932  &  937  IC's 
6  of  each  (12)  for  $1.00 

TTL  Compatible  Reed  Relay 
IMS  cycle  time  $1.50 

15  mA  coil  SPST  fSLO, 

Opto  Isolator  House  # 

By  Monsanto  2  for  $1.00 

Transistors  5  for  $1.00 

2N404A  PNP  T0-5 

2N1991  PNP  TO-5 

2N2222A  NPN  TO  18 

2N2369  NPN  T092 

2N3394  NPN  TO-92 

2N37G4  NPN  TO-92 

2N4249  PNP  T0-92 

2N4437  NPN  TO-92 


555  Timer ,2  for  1.00 


565  PLL 
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TELEX  (one  ear)  HEADSET 
2kfi  Impede  rice       $2.95ea. 

/VEM/FND-359/VfW 

Jumbo  .4"  7-Seg  LEDs 

Red  Common  Cathode 

$.95  ea,  10/$8.50  1  00/$79.00 

(Direct  Plug  Replacement  for  FND-70) 


BankAmericard,  Master  charge  or  C.O.D.  order  accepted  by  phone  day  or  evening. 
We  Pay  AM  Shipping  in  Continental  U.S.A.  Orders  under  $15  add  $1  handling.  Fla.  res.  add  4%. 


Look  for  our  booth  at  Atlanta  Harnfmtivaf  June  7  7- 13 
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BOX  219  •  HOLLYWOOD,  FLA.  33022  •  (305)  921-2056 


l«  +    '"  >A  ^-^  ■  —  ■   .    >a           jl^l 

BAimAMEmCARD 

ORDER  FORM 


DATE 


P.O.? 


PHONE  NO. 


NAME 


ADDRESS 


CITY 


STATE 


ZIP. 


QUANTITY 

PART  NO. 

DESCRIPTION 

PRICE   EACH 

AMOUNT 

TOTAL    FOR  GOODS 

4%  STATE  TAX    (FL  Res.  Only) 

$1.00  Charge  for  C.O.D. 

HANDLING 

TOTAL 

$1.00  Handling  Charge 
on  orders  under  $15.00. 

WE  PAY  ALL  SHIPPING  IN 
CONTINENTAL  USA. 


00  YOU  KNOW  A  FRIEND  TO  ADD  TO  OUR 
MAILING   LIST? 


I 
I 

I 
I 
I 

I 
I 

I 

I 

I 

I 
I 


i 


BOX  219  •  HOLLYWOOD,  FLA.  33022  •  (305)  921-2056 


s 

H 
I 
P 

T 
0 


THIS  IS  YOUR  SHIPPING  LABEL 


Is  this  your  first  order        DYES 


DNO 


Has  your  address  changed  since  your  last  order?  D  YES  DNO 


CHARGE  TO: 
D  Bank  Ainericard 

CASH  SUBMITTED: 

D  Cash        S 
n Chunk      £ 

nwin       $ 

Si&N  HERE 

1  IMastercharge 
Acct  No. 

Expiration  Date 

ALL  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
ALL  MERCHANDISE  SUBJECT  TO  PRIOR  SALE 


Nam* 


OPTOELECTRONICS,  iic 


Address 


BOX  219,  HoIJyWOOd  FL    33022  and  COD  orders  accepted 


Phonv    (305)  921  -2056  WE  PA  Y  A  LL  SHIPPING 

Ban k  A  mvricord,  Mas  J»  Charge     ^MOnVndiinV  Fl^w 
and  COD  orders  accepted.  add  4%  tax. 


City, 


Slat* 


_^2ip 


S.  D.  SALES  CO 


P.  0.  BOX  28810  DALLAS,  TEXAS  75228 


ALARM  CLOCK  KIT  SIX  DIGIT  LED 

Thousands  of  hobbyists  have  bought  and  built  our  original  clock  kit 
and  were  completely  satisfied.  But  we  have  received  many  requests 
for  an  alarm  clock  kit  with  the  same  value  and  quality  that  you  have 
come  to  expect  from  S,D.  So,  here  it  is! 

THE  KIT  INCLUDES: 

1  Mostek  50252  Alarm  Clock  Chip 

6  Hewlett  Packard  .30  in.  common  cathode  readouts, 

15  NPN  Driver  Transistors 

1  Etched  and  Drilled  P.C.  Board  set 

1  Step  Down  Transformer 

2  Switches  for  time  set 

2  Slide  Switches  for  alarm  set  and  enable 

1  Filter  Cap 

4  I N4002  Rectifiers 

1  IN914Diode 

1  .01  Disc  Cap 

15  Resistors 

1  Speaker  for  alarm 

1  LED  lamp  for  PM  indicator. 


{COMPLETE  KIT) 


Why  pay  MORE  MONEY  for  our  competitor's  clock  that  has  LESS 
DIGITS  that  are  SMALLER  in  size? 

Please  take  note  that  we  use  only  first  run  parts  in  our  kits  and 
include  ALL  the  necessary  parts.  Not  like  some  of  our  competitors 
who  use  retested  readouts  and  chips  or  who  may  not  even  include 
switches  in  their  kits. 


60  Hz.  Crystal  Time  Base 

FOR  DIGITAL  CLOCKS  Jfcc 

S.  D.  SALES  EXCLUSIVE!        *    " 
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The  kit  you   have  been  waiting  for  is  here  NOW,     and   at   an 

unbelievable  price!  Thanks  to  S.D.  Sales  you  can  turn  that  digital 
clock  of  yours  into  a  superbly  accurate,  DC  operated,  time  piece. 

KIT  FEATURES: 

A.  60  Hz  output  with  accuracy  comparable  to  a  digital  watch. 

B.  Directly  interfaces  with  all  MOS  clock  chips. 

C.  Super  low  power  consumption  (1.5  Ma  typ.) 

D.  Uses  latest  MOS  1 7  stage  divider  IC.  fctf^ 

E.  Eliminates  forever  the  problem  of  AC  line  glitches. 

F*  Perfect  for  cars,  boats,  campers,  or  even  for  portable 
clocks  at  ham  field  days. 

G,  Small  size,  can  be  used  in  existing  enclosures. 

Kit  includes  crystal,  divider  IC,  P.C.  Board  plus  all  other  necessary 
parts  and  specs. 


ORDERS  OVER  $1 5  CHOOSE 
$1  FREE  MERCHANDISE 


2102  IK  RAM's  -  8  FOR  S12.95 


New  units 


We  bought  a  Load  on  a  super 


deal,  hence  this  fantastic  price. 

Units  tested  For  500NS  Speed 


MOTOROLA  RTL  ICS 

Brand  new,  factory  prime.  Hard  to  find,  but  stil 
used  in  a  variety  of  projects.  (See  the  RTL  Cook- 
book by  Howard  W.  Sams.) 


MC724P-59C 
MC725P~59c 
MC764P-49c 
MC767P-69c 
MC771P^49c 
MC775P-B9C 


MC780P-89C 
MC785P-49C 
MC787P-89C 
MC788P-49C 
MC789P-59C 
MC79QP~89c 


MC791P-69C 

MC792P-59C 

MC799P-59C 

MC9704P-89C 

MC9709P-69c 

WIC976QP-69C 


MV-50  TYPE  LED1* 
10  lor  SI 

factory  Prime? 


3  DIGIT  LED  ARRAY  —  75c 


byUTROWX 
DL33MM8.  3  MAN-3  Size  Readouts  In  on* 

package,    these   are   factory    prime,    not 
retested  rejects  aa  sold  by  olhen. 
compare  this  prl  ce !  75c  3  f  o  r  $2 . 


SALE  ON  CUT  LEAD  SEMICONDUCTORS 
Leads  were  cut  for  RGB  insert  ion    Still  very  useable. 


1N914/1N4148 

1N40021  Amp  1 00  PI  V.,  . 
1N4745A16V  IWZener  .. 
EN2222  NPN  Transistor.. 
EN2907  PNP  Transistor 
2N3904NPN  Driver Xstr.  , 
2N3392GEPre-ampXstr. 
C103Y  SCFL80QWIA.  60V. 


100/52 
.40/51 

l®1*]   ALL  NEW. 

■;2',;]   UNUSED, 

■;|'*    SOME  ARE 
!m    HOUSE* 

. 10/Sl 


SLIDE  SWITCH  ASSORTMENT 

Our  best  seller  includes  miniature  and  standard 
sizes,  single  and  multi-position  units.  All  new, 
rlrsl  Quality,  name  brand  swllches.  Try  ore  pack- 
age and  you'll  reorder  more.  Special  —  12  for  if 
( Assort  menl ) 


DISC  CAP  ASSORTMENT 
PC  leads.  At  least  1 0  different 
values.  Includes  .001 ,  .0) ,  .05, 

plus  other  standard  values. 
GO  FOR  $1 


UPRIGHT  ELECTROLYTIC  CAPS 

47  mfd  35V-10iSl  68  mfd  25V -6/ Si 
Brand  new  by  Sprague   PC  leads. 


RESISTOR  ASSORTMENT 
1MW5%  and  10%.  PC  leads. 
A  good  mix  of  values.  200/$2 


1000  MFD  FILTER  CAPS 

Rated  35  WVDC.  Upright  style  whh  PC,  lend*. 
Moat  popular  value  for  hobbyists.  Compare  at  up 
lo  Si  ,19  each  from  Franchise  type  electronic  parts 
si  ores .  S,  0.  Sped*!  *  tor  fl 


FAIRCHILD  BIG  LEO  READOUTS 

A  big  .50  inch  easy  to  read  character.  Now  available  in  either  common  anode 
or  common  cathode.  Take  your  pick.  Super  low  current  drain,  only  5  MA  per 

FND    -    510       Common  Anode  CHOICE 

FND     -     503        Common  Cathode     $i.50ea.  6  for  $7.50 


DUAL  741 C  {££58)  OP  AM  PS 

Mini  dip.  New  house  numbered  units 

by  RAYTHEON. 

4  FOR  51 


FET'S  BY  TEXAS  JNSTfi  UM  ENTS  —  SPECIAL  5  for  Si 

JrTIS-75rxrt  wnh  an  internal  house  number.  TO-92  plastic  case.  N.  Channel, 

Junction  type  F  ET. 


We  do  not  sen  junk.  Money  back 
guarantee  on  every  Item,  No  COD, 
Texas  Res.  add  5%  tax.  Postage 
rates  went  up  30%  I  Please  add  5% 
of  vour  total  order  lo  help  cover 
shipping. 

ORDERS  UNDER  $10 
ADD  75c  HANDLING. 


S.  D.  SALES  CO. 

P.O.  BOX2BS10 
DALLAS.  TEXAS  75228 


__E G 
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i©L¥f  y/mm  tut  comfanM 

WI©iiIMI   WITH   E-Z-HO0K 


E-Z  Hooks  have  been  designed  and  field  tested  throughout  the  industry  to  save  time  and 
money  in  commercial  electronic  production  and  servicing.  The  spring -loaded  hook  attaches 
firmly,  yet  so  gently  it  will  not  damage  component  -  frees  hands  while  testing.  Durably 
constructed  and  fully  insulated  to  a  single  contact  point  assuring  true  readings,  Meets  exact- 
ing laboratory  and  space  age  computer  technology  requirements.  AVAILABLE  IN  10 
RETMA  COLORS:  Red,  black,  blue,  green,  orange,  yellow,  white,  violet,  brown  or  gray. 
The  most  unique  field  serviceable  test  connectors  available.  Fast,  safe,  sure  and  trouble-free. 
NOW  AVAILABLE  FROM  ANCRONA  ♦  .  .  the  source  you  can  trust  for  fine  quality, 
industrial -grade  electronic  components  and  accessories. 


JMfl^pW  W 

nth  X-100W  Mwit  Hook* 

Oiihi  No- 

Ivflftfllln 

Print 

?Qa-l 2W^ 

ir 

Si  60 

204-24V** 

S-T 

1  60 

Specify 


Jumpx  X-tOOWMmi  Hook" 
to  Stacking  Binm  Plug 

OtdetNo.  Length  Price 

201W  »"  SI  .35 

specify  Qotofi 


Jumper  wfin  XM  Micro 
Order  No.  Length 

204XM-12*  12" 

204XM-24*  24" 

Specify  color. 


Sl.70 
1.70 


MICRO  HOOK 


XM  Mktd  Hook  (1  ?5  J  lOflft,  <1  graml  for 
difficult  IC  Testm*  Psrmirj  hookup*  to  deri- 
<a»  wires  wfm  veaighT  and  leverage  may 

damage  Mfnpon#n(  S  SO  ea. 


S^wcj  ry  co/or. 


ORDER  P/N  XM 


MINI  HOOK 


X100W  Mini  Hook  12,25  longj  combine* 
ru^^d  construction,  miniature  tit*  and 
Flnoar^u  Hypo  Action  for  ati  in*  best  mt 
connections  The  hook  s  large  enough  for 
component  leads,  yet  small  enough  to  g*T 
into  Tight  placet.  £.75  ea 

Specify  color.         ORDER  P/N  XI OOVf 


EXTRA  LONG  MINI  HOOK 


HtmA  150''  longJ  oomtnne«  all  the  prolan  feature*  of  tha  X 1 00W  Mich  an  antra  long  body.  It 
■,  ihoft^fnH  fmtt  connection*  in  card  racks  and  through  daap  wiring  nan  up  id  4  '  S1.2S  «a. 


ORDER  p/N  XL-1 


Jumper  wrtii  XU  MfniHooJcs 

Wo-       Length      Pr 
204X  L 1  1 2        12"       *2*0 
204  XL  1-24       34"         2 SO  «»»,V"l<>r- 


^ 


Jumper.  XL-1  Mini  Hook" 

io  Stacking  Banana  Plug 
Ordat  No.       Length       Price 
201  XL-1*         32"        $1.95 

Specify  cp/oa 


*Sp4Xtfy  color. 


"iVji 


f*of*  ftp  for  hooking  fatarjalfy  id  ieadt  qt  wmc&iy  oyer  square  wtre-#rfap  piftL 


FROM 


HF  AMP 

LOW    no'W     low  distortion. 
tmp  I  if  IB!*  with  Integral  tup 
ply     4  In*     decoupling     And 
AGC     SL1610   has  voltage 
gain   of   10  and  bandwidth 

of  momh*.   efia   SLien 

n*i  voltage  gain  of  20  and 
uendwidtn  of  IGOMHz.Both 
li«i.'u  60riB  AGC  rang*  with 
max  signal  handling  of  250 
mv  fmi.  Both  offer  high  in 
put  Irnpsdanco  sod  Jaw  our- 

Slji  impedance,  j*. 
LlolO.SLISlW  ,  $2.03 


PLESSEY 


DOUBLE  BALANCE 
MODULATOR 
Replaces  diode  ring  modu- 
lator in  Rf/cfimmunici- 
lions  system*  up  to  ?BMHi, 
At  30  MHi.  carrier  and  s If) 
nal  leaks  are  typically  -*D 
dB  referred  to  the  desired 
output  product  frequency 
Intnrmodulatlon  products 
are  -4SdB  with  a  fiO  mV 
rms  input  signal,  B  LI  €41  Is 
llmJler  for  receiver  mixer 
appricatfons  w/lowar  noise 
figure  md  power  consuma- 
lEon.SL164G\SL1641  .  .  . 
$2-03 


AF  AMP.  VOGAD 
SIDETONE 

Accepts  tlpnalt  from  a  low- 
sensitivity  microphone  pro 
virfing    an    essentially     con 
tiini  output  signed  for  a  €0 
dB    range    of    Input.    Con 
•mil  D*in  amplifier  provides 
en  ampiltud»HmU*do-utPui 
for      ildatona      "i      mofall* 
transmitter/receiver  applies 
cioni    10  laid  TO  E?  operate! 
from  ■  B  to  12  volt  supply, 
prpducet     an     IndapemJanT 
supplv     lint     el     4.7    Vakts 
NtdhlNietl.  SL1G22    .  S3.01 


IF  AMP 

Lqw  rnouM  low  diitortion 
■rnplifi»p  ilrnlier  io  SL  1610 
and  SL1611  wlih  upJtaoa 
gain  of  SO,  to  mow  kith  of 
ISMHt  and  20mW  pewwer 
can  sumption.  7Qd@  AGC 
finga  whti  man  sJg^aJ  hand- 
ling pf  ?50iriV  rnw, 

SL1612 S2.03 

r 


/ 


/ 


LOW  COST  INTEGRATED  CIRCUITS  FOR 

RADIO  COMMUNICATIONS 


Pla$$ey  SL1GO0  Radio  Co  mm  un  teat  ions  Circuits  at*  used 
in  all  typei  of  military^  commgrcial  and  amateur  radio 
systems.  These  same  devices  are  now  available  in  eco- 
nomical, easy-to-use  plastic  minidip  packages.  Now  you 
can  afford  io  make  extensive  use  of  Plessey  circuits  in 
the  design  of  synch rodyne,  luperhet,  SSB  and  multi- 
mode  receivers,  transmitters  aod  transceivers. 


m  tfv 


\ 


\ 


LIMITIhtG  AM  P/DET 

A  low  nyis*  lirnitino  amplifier  for 
use    as   an    RF    clipper,   a   Uniting 
stag*   in    IF  amptifiors,  or  an   flF 
Compressor   In   SSB    transmitters 
rjetnetor  datactsAM  or  AGC  Gain 
of  12  dB  when  not  limiting,  upptr 
and  lowar  3  dBpolntsot  1C-0  MHz 
and  5  hi  Hz,  Limits  whan  Input  * " 
ceads  130  mV  rm*.  Detected  out- 
put during  limiting  Is  1  mA. 
S LIS  13,  ....  f ,  $2.45 


'% 


%  i — ri  w  a 

hy\<  h  S       l>  l«    \j     V  i 

1 SL1 61 0  iHl-1  SL1 640 -*^  EL  1fi22  l~fT 


-. 


w     1T> 


92  PAGE  APPLICATIONS  MANUAL 
Contains  Circuit    Data.   System    Design    and  Technical 
Data  for  SL  1600  series  integral ed  circuits $1,95 

A  TYPICAL  TRANSCEIVER  SYSTEM 
SSB  transmitters  and  receivers  of  the  same  type  contain 
many  identical  components.  Therefore,  by  a  little  signal 
switching,  it  is  possible  to  make  one  set  of  filters  and 
SL1600  devices  perform  alternately  as  a  Transmitter  and 
at  a  receiver  -  rj.  as  a  transceiver .  This,  of  course,  re- 
suhts  in  a  reef  cost  saving,  both  on  SL1 600  devices  (which 
in  any  case  are  relatively  inexpensive!  and  on  filters 
(which  9t*  not!}.  These  points  are  illustrated  by  the 
Figure  above,  a  typical  SSB  transceiver,  and  also  in 
Applications  Manual  Appendices  B  and  D. 


MIC 


<  »r#VT 


B'  1 

waui 


MICROPHONE/HE 

Ottart  a  vonag*  flan>  o*    100.    sk 
balanced!  or  unbalanced    .n 
iMita,   and  can   dafhmr  vo  io  2^0 
mVa  output  from  a  class  A{t  puah- 
pi*«  output  stag*.  Loggain  contto> 
AGC   to    be  appltad  wh*n 
the  dstuicaj  Es  usod  as  a  mierop<h 
amplifier,   and   a*sO  elloitrt  remote 
*olun>a  conxrot  whh   a  l*n*»r  do 
tenitodTtaiar.     Gain     nwfc^cTlon     o* 
lOOdB  mav  be  Obtainad 
SL1630. S3.85 


AGC  GEM 
SL1620  VOGAO    Is  sn  AGC  gon 

a  rat  or  for  use  with  ths  SLTC^O  Jr 
microphone    amplifier,    Malniatn 
amqiifitr   output   between    7QmV 
and  B7rn\f  runs  over  35  dB  rsngv 
One  fecond  'hold'  pafipd  prevent' 
increase  Of  background  nolle  dur 
mg  pauses Fo speech.  SLIGZIisfOi 
uaa  hn  &3fi  racalvers  with  SLT631 
SL16H   snd  &L1612.  Genaretai  ( 
suitable  ASC  voltag*  rrom  rha  ds 
tacted  audio  waveform J  provides  t 
'hpld'   period,   Is  Immune  to  noi 
Interfarant*.      Smoothly     fpllowi 
'ad  ing  HF  sjgnals. 
SL1620,  SL1621 


AM  DET.  AGC  AMP 
SS6DEMOD 

For  ma  in  SSB/AW  r»ceiv»ri  with 
SL1610.     SL1611      and     SL1G12 
ComplejTtanearv    to    the   51.162  1 
AGC  vol  rage    t  genarateO  dinieihr 
from   dat»cted   carrier  signal  inde 
pendant   pi   deprti   of  modul^iion 
Follows   trie    moat   rapidly  fadmg 
signaie.  SLtetDand  SLtG12  mam 
fains    the  Output  within    e  E>   dB 
range  fur  a  SO  aB  range  of  raca™ef 
lopvj  signal 
SL1623. 4  .  .  J3.01 


MULT  I  MODE  DET 
Otnn  AMr  FM.  $$8  o'CH    act 
■  ng  ae  a  TynchriKioui  d»tacto»,  a 
Ouedr  sture  detector  wnA  a  product 
detector    with    built-in    Oscillator 
Contain*  *  vol  tags  controlled  ge»« 
system  and  a  isjaii  a  la  audio   em 
ptifiew  capaPie  of  driving  a  tinajla 
trafU4tDf   output  itage    Does  not 
gut  an  Output  On  broast  Oandi  IF 
noraa  whan  used  f  of  low  *tg  e  b4oc» 
fit  set  and  a  broadband  iF  arnplitier 
SL1634.  ........  t2J1 


Minemam 


erKaa  attsKuva  throogri  July  31,  1VT6 

SI 0.00   Add  $1 .00  to  0O«aw  postage  and  hemlting 
California  residents  add1  6%  seres  ti* 
SEND  CHECK  OR  MONEY  ORDER  TO: 


IF  IT  ISN'T  INDUSTRIAL  QUALITY  OR  BETTER 
WE  WON'T  SELL  IT  TO  YOU. 


ANCRONA 


«•  u: 


L 


PO   Bom  ZZ06M,  Ctflwf  City,  C  A  90230-  Pn  one  order.  (3t3l  &4I-H364 
Vrslt  ou<  Electronk  shop    1  1OB0  J*fte**on  Bivd  ,  Culv»r  CJtv.CA 
(Studio  V i M age  5 h OOP m §  CanierJ 
Prkum  may  very  el  over  tha  counter  <  oca  none 


ARIZONA 

4518  Eact  QroadVrav 
Tucson.  Ar  uona  05?  1 1 


PLEASE  VISIT  OUR  ELECTRONIC  STORES 
CALIFORNIA 


11080  Jaifenor  Blvd. 
CuivtrCirv.CA  90230 


1300  E.  Edtnoar  Awe. 
Santa  Ana.  CA  97705 


CANADA 

rSt. 
VSW  224 


Vancouver,  B.C 


HP200CDR  OSCILLATOR,  5Hz  to  600kHz,  10  volts  into 

600  Ohms,  19"  rackmount $1  25.00 

HP205AG  AUDIO  GENERATOR,  20Hz  to  20kHz,  5  Watt 
output  into  loads  of  50,  200r  600,  5,000  Ohms  input  and 

output  meters,  built-in  attenuators 145,00 

HP400HR  VTVM  .1mV-300  voits  in  12  ranges,  1%  accura- 
cy, response  10Hz  to  4MHz,  19"  rackmount 75,00 

HP415B  VSWR  INDICATOR-AMPLIFIER,  .1m V  sensi- 
tivity, 1kHz  tuned  voltmeter  with  60dB  adjustable  atten- 
uator    ,  .  , , .;,  ;.-;■.*■; ,-..-,  69.50 

HP428B  DC  AMMETER,  3mA  to  1 A  in  6  scale  ranges  ±3% 
accuracy 95,00 

HP425A  DC  MICROVOLT- AMMETER,  10mVto  1V  in  11 
ranges,  10pA-3mA  in  18  ranges,  both  ranges  positive  or 
negative  voltage,  can  also  be  used  as  a  dc  amplifier,  0-1V 

output,  100dB  max,  gam  ,  ,  .  , .  .  .  . , 125.00 

HP460AR  WIDEBAND  AMPLIFIER,  20  cps  to  120  MHz 
into  200  Ohm  load,  gain  -  29dB,  noise  figure  less  than 
10dB,  rise  time  -3  nsec,  200kHz  to  200MHz  response  into 

an  open  circuit .  .  , 65.00 

HP430CR  POWER  METER,  range  10MHz  to  400GHz, 
reads  in  dBM  or  mW  ,01   to  10mW  in  5  ranges,  19"  rack- 

I    I    UJ  \,k    liL  iill»itiiitli         1         i  i         i        4        fr        I        1         ft       V        *        ■        ■         ■         ■         ■■         fcfllll         I        ■        \J  \J  m  W  KJ 

HP412AR  DC  VOLT-OHM-AMMETER,  1  Ohm-100  meg- 
ohm,   1mV-10QVP    1mAMP-1AMP,    can    be   used   as   a  dc 

amplifier  with  max  gain  of  1000  . ,..,.,...  125.00 

HP500B    FREQUENCY    METER,    3Hz  to   1000kHz  in  9 

ranges,  2%  accuracy *  .  ,  ,  , 45.00 

HP200AB  AUDIO  OSCILLATOR,  20Hz  to  40kHz  in  4 
bands,  1  Watt  output  24,5  volts  into  75  Ohms  ,  .  .  ,  145,00 
HP683C  SWEEP  GENERATOR,  2-4GHz  frequency  range, 
electronic  sweep  16M Hz/sec  to  160Gc/sec  in  9  steps  225.00 
HP218A  DIGITAL  DELAY  GENERATOR  with  219B  dual 
pulse  unit,  precision  time  interval  generator  for  calibrating 
time  bases,  delay  lines,  radar  ranges,  and  precision  sweep 
delay,  variable  gate  counter  to  work  with  digital  computers 

and  counters   .  . 1 75.00 

HP525A  PLUG-IN  10-100MHZ  FOR  524  FR-38,  north- 
eastern frequency  counters    65.00 

HP416A  RATIO  METER  used  for  making  reflection 
coefficient  measurements  of  waveguide  systems  and  com- 
ponents, displays  the  ratio  of  forward  and  reverse  signals 

automatically,  with  ratio  up  to  20  TO  1 85.00 

HP5321B  FREQUENCY  COUNTER,  counts  with  elec- 
tronic  digital    display    5Hz    to    10MHz,    6    digit,   crystal 

timebase  bdc  output,  solid  state    , .  .  225,00 

HP3430A  DC  DIGITAL  VOLTMETER,  100.0mV 
lOOOmV,  10.00V,  100.0  and  1kV,  can  be  used  as  dc 
amplifier  with  max  gain  to  100,  4  digit  display  ....  145.00 
HPH01-8401A  LEVELER  AMPLIFIER,  used  with  HP430, 
HP431  series  power  meter,  maintains  average  power  output 
on  extended  range,  also  used  wtth  682  series  sweep  oscil- 

1 O  Is  VJ I    >J        i      *      i ■       ^     4*i     i      k't     II     t     i     !'■    '«     i!    i     i.  i    ■.«.  A     t     A     i      ■     i      ■*-?  %J  ■  K-I  u> 

HP715A  KLYSTRON  POWER  SUPPLY  ,  .  .  .  . 45.00 

TEKTRONIX  RM-16,  dc  to  10MHz  bandwidth  10mV-125 
V/dV,  timebase  calibrated  from  0.2  to  2  seconds  with  X-5 

mag ,  .  .  .  .  145.00 

TEKTRONIX  536  OSCILLOSCOPE,  dc-15MHz  with  two 
type  G  plug-ins  perfect  for  measuring  amplifier  distortion, 


performance  tests  on  AM,  FM  modulation,  testing  semicon- 
ductors, ferromagnetic  material  checking  power  supply  per- 
formance   ........ 385.00 

TEKTRONIX  107  SQUARE  WAVE  GENERATOR,  fre- 
quency range  .4  to  1MHz  with  less  than  3ns  rise  time, 
outputs  1  to  5V  p-p  into  50  Ohms .  ,  .  45,00 

TEKTRONIX  162  WAVEFORM  GENERATOR,  plus  into 
160A  ............ . 3500 

TEKTRONIX  18QA  TIME  MARK  GENERATOR,  6 trigger 
rate  frequencies  1,  10,000Hz  and  1  r  10,  100kHz,  sinewave 
frequencies  5,  10,  50MHz   .  . , .'.  85,00 

TEKTRONIX  130  LC  METER,  0.30pH  to  0-300  pF  in  5 
ranges    .  .  . 1 25.00 

GENERAL  RADIO  650A  IMPEDANCE  BRIDGE,  direct 
reading  bridge  for  R-C-L  measurements,  built-in  1kHz 
oscillator  and  detector,  also  measures  storage  factor  and 
dissipation  .  . , , ,  .  ,  1 25.00 

GENERAL   RADIO   1212A  NULL  DETECTOR,  20Hz  to 

5MHz  with  1203B,  power  supply .  .  65.00 

GENERAL  RADIO  G67A  IMPEDANCE  BRIDGE,  1pH  to 

1  henry  range  60Hz  to  1 0kHz 85.00 

GENERAL  RADIO  1107A  INTERPOLATION  OSCIL- 
LATOR, 0-5000Hz  linear  frequency  scale,  mixer  circuit  for 

frequency  comparison  output  0-15  volts  .  .  .  . 95.00 

GERTSCH    FM-6    FREQUENCY    METER,    20-1000MHz 

0.0001  %  accuracy 245.00 

SG-103/URM-25F  SIGNAL  GENERATOR,  10kHz  thru 
50MHz  in  8  bands,  calibrated  output,  crystal  calibrator 
modulation  400,  1000Hz  0-80%  ideal  for  amateur,  marine, 

aircraft  and  CB  work ,  .  275.00 

BIRD  IM-89/UR  SWR  INDICATOR,  200-400MH2  0-50 
Watts,  1  to  6  swr,  UHF  version  of  the  model  43  . .  . .  65.00 
SG-34/GPM-15   LOR  AN  TEST  SET,  used  to  calibrate  all 

Loran  a/c  receivers  1 1 5V/60Hz 125.00 

SG-66/ARM-5    OMNI    SIGNAL    GENERATOR,    military 

version  of  the  ARC  H-14 375.00 

TS-510A  SIGNAL  GENERATOR,  range  10MHz  to 
420MH2  in  5  bands  calibrated  output,  crystal  calibrator 
modulation    400    and    1000Hz,    military    version    of   the 

HP608D,  a  fine  lab  signal  generator 475.00 

TS-148/UPM-33  RADAR  SPECTRUM  ANALYZER,  range 

8470  to  9630MHz  sweep  10-30Hz 49.50 

URM-90  IMPEDANCE  BRIDGE,  measures  L-C-R, 
.1pH-1100Hy,  .1pF-1100pF,  .1MOHNM1MOHM,  measures 
Q  and  dissipation  factor,  built-in  osc.  &  detector  .  ,  .  125,00 
TV-7/U  TUBE  TESTER,  complete  with  tube  test  charts, 
checks  early  and  late  type  tubes 45.00 

GENERAL  MICROWAVE  MODEL  303A,  Klystron  power 

supply .  . 45.00 

SG-823/URM-144  TWO  TONE  RF  SIGNAL  GENERA- 
TOR, produces  eight  frequencies  tone  A  and  B,  2.0MHz, 
3.6MHz,  4.0MHz,  7.2MHz,  8.0MHzf  14.4MHz,  16+0MHz, 
28,8MHz,  used  to  measure  receiver  sensitivity  and  distor- 
tion in  SSB  transmitters 225.00 

ADVANCE  MEASUREMENTS  INSTRUMENTS,  INC., 
MODEL  303C  FM  SIGNAL  GENERATOR,  120  thru 
450MHz,  deviation  0-300,  precision  attenuator,  1m V  to 
100,000,  metered,  perfect  for  FM  work    .  . 375.00 

FOB  Otto  A/C.  Satisfaction  guaranteed  or  money 
Write  or  phone  Biii  Step,  &704}  524-7519,  N.C 
4  %  safes  tax. 


Ail  equipment  tested  and  in  excellent  condition, 
refunded.  Send  check  or  Master  Charge  accepted. 

Residents  add 


P.O.  BOX  100,  HWY.  441,  DEPT.  73,  0TTD,  NORTH  CAROLINA  28763 


174 


Poly  Pale 7  exclusive 


Avg.  Ship, 
Wt.  6  ozs. 


YOUR 

CHOICE 

OF 

ANY 

KIT 

100  S  OF  BARRELS  PURCHASED!      TEST  'EM  YOURSELF  'N  SAVE* 

E*vn*  Mt  carrm  monijr  bach  jii  ■  ml  ■  ■ 

YOUR  DEMAND  FOR  BIGGER  &  BETTER  BARGAINS  HAS  CAUSED  US  TO  CREATE 
MORE  OF  POLY  PAKS1  NATIONALLY  &  INTERNATIONALLY  FAMOUS  BARREL  KITS!  7f? 
OUR  EXCLUSIVE  FACTORY  ARRANGEMENTS  MEAN  YOU  BUY  FROM  THE  BARREL  *N  SAVE? 


BARREL  KlT;l«5 
MINI  TRANSFORMER 


IS  for 
SI-  98 


r   BARREL  NIT  ri47 

OVER. FLO 

FLUORESCENT 

NIXIES 


jMiaiainra   , 

■■•Cata,   A*«t,    hIe-oXa.   intej> 

ift*.         7*3234 


■  BARREL  RJT;l«« 

a  SEMI    HON  SURPRISE 


5  for  $1.98  „.„  _ 


lOOfor 
$138 


BARREL  RIT  .'150 
COIL  FORMS 


■  II    ITV«   Hi 


— ■  *   ■<  w  a.     vi.|      -fc^JJP^lM      m 

***P*"  in  b*n*U?:  H*«l  ^ 
Wlffi.CAiifc  743300 


100  for 
$1.98 


^! 


Urne!    Wtr» 
OWBI      CUJIl,      irr.(>n. 
ottlT  2rf  **.  A*ti.   aiHt 
7A3J04 


BARREL  NTT  M      iSw. 
SN7400  DIP  tC'S^ttSf 

75  for  $1.98 

Marked  ]  4  jtnd/nr  1*  Jlin  I  rt 
[iin  rllpji,  iruty  mrJurld  jfnieJi, 
rrjri.  I  it-,     r!  ilk     Iliijih       i    mil' 

urn.  Who  IuiowjiI  (iUARAN- 
TttfiD    N ATI HKA (THiN! 

Cnl  N<>   7A24  1H      [7ntUHC»d. 


BARREL  KIT0T 
VOLUME  CONTROL 

BONANZA!  c.   r   ^ 

40  for    ^ 
$1.98     in 

ilaslftit  duatn»  ^mrlvlj  ri-f 
IvaJmri,  atplaa,  btp  nil**  — 
(■mall   aft-*     CitHo.  7*3*11 


BARREL  NIT  :2 
LINEAR  OP  AMPS 
DIPS—- 

Uo     75  for 

^$1,98 

KH  inrkiflP  7rHJ"Bl  tJl'e. 
70J,&i  6G0  aeries.  Rfln  lb- 
eludes  mar*  kerf  jlih]  uii* 
tiuLi'kt-J,  Cflt.«o.7A24I6 


BARREL  NIT   1 
IN4148    f 14 

SWITCHING  DIODES 


(H 


BARREL  NIT  Jlf 
MOSFET  TRANSISTORS' 


60  for  $1.98 


All 

.-t  -' 
too' 


TO ■  1  B    cue 
LHP      i**ft*uHJTi 
Clt  Mb  7A242V 


w> 


100  for  $1.98 

Vnll    nnVer    law    lliU    bfrftire. 

tnuip-ltic     tf.nmin.ia     iwitir-hiTijT 
■  Im-iI^m   at    lhfrA#   priceal 
C.t^,  7  A  241»     Untested. 


BARREL  NIT  f» 
SUBMINIATURE 

IF  TRANSFORMERS 

100%  rood. 

100  far  SI. 98 

Amafiriff.  inciudea  4*>^hrn, 
oie-T  antenna,  wha  know.? 
Ft  am  tran»ij||Qr  radiu  man- 
u*jrfcttf»ni.    Cat.No.  7  A  2422 


BARREL  HIT  JlT 
LINEAR  A  7400  DIPS 

Falcated 

100  for 
$1.98 

llu-fcCfl     and     vmrmrkf 
tcnul  mimbtn  of  raw  fjc  • 
'«I  atoefc.  C*t_M«  742*31 


BARREL  NIT  :;lo 
ROMS -REGISTERS 

50  for 
$1.98 

Untajitad 
B  m     ( i»      m     pin     devices, 

mark  ad.       mlemal;       Ifci-ttrv 
n  i  j  tulwf  ■ , ,  g  te  Cat.  H  q.  7  A  24  24 


BARREL  KIT  54 

'4000"  RECTIFIERS 

10O  for  $1.98 

LTnt*.tril. 
TJh-sp  nr*"  th(-  fjifmnj"  niirffii 
minliilurp  r^riflari  nf  til** 
IN  I  00(1  Herleu,  Muy  In- 
rJudn  2F1.  R 11.  !MHI,  2410, 
400,  COO.  «00  rmd  1000 
voltom.Cjit.No.  7AJ417 


V 


BARREL  NIT  £13 
POWER  TAR- 
TRANSISTORS 


BARREL  HJT  ZZ 
SCR5.  TRIAC5. 

QUADRACS 

40  for 


«4>  A  >"0 


All  Iho  famous  olns-Mic  i»aw- 
or  Nib  ryot'.  Raw  fucLciry 
utocikl  alJ  thih  10  iifiin  lyt'*1.. 
Ca(,N0.7fl  2419     Llrxle.ilcnV 


40  for 
$1,98 


lM»p, 


PNP.    phLalif    iro?  =  ni 
Afl3*)rt«"*J    2NF  fiunib#ri. 
C#t  No   7424  24       L'htrn'.r-i 


ARREL  HIT  MJ 
/RESISTOR  NETWORKS 


60  for 
$1.98 

LJaleKivd. 

ft, 

p  i 


BARREL  KIT  JlH 
DIPPED  MYLARS 


■■ 


60  for 
$1.98 


L^  v. 


I     T 

pio#«t  i  x(iMisoti  muieT 
ktatar  ftBifck.  ttnaMinr  lj.i-t  - 
f     dnmlii^C     'rrr      in    |r.r¥.L( 

Cat,N«.7A3»*7]00%  lood- 


SARREL  NIT  *2« 
LONG  LEAD  DISC! 


ISO  for 
$1.98 


Ciirninc    fdluss.     in     1 4- 
dip  pnki.CALffo  7  A  24*7 


BARREL  NIT  ;iS3 
VOLUME  CONTROLS 

IS  for 
$1.98   ^ 


I  '  'nit,,!  i-:-i l-ir  ri.-rf,:.:-ri!i-^ 
I  I  tin*  i  dump,  raniriild  wnii 
I>wUoJjiiji      Hi      rldjculou* 

Cat.  Ho.  7 A  3J06 


BARREL  KIT  fllS 
MOLDED  CAPACfTORSJ 


for 
$1.98 


BARREL  KJTflSB 
MAGNIFIED  MAN-r-j 

12  for 

$1.98 


Er^en.    yrl|4iw,    blur*    pJulJcj 

Cn^tn,     PJlLill     I^Jliln 
N*74lj|l 


BARREL  HIT#tSft 
MODULAR  SWITCHES 


JFui41U     dtyko     MAN- 3.     7^ 
I ««    r«4dout.    wit-h,    hnUt-ou 
,  rtinpfrv J  n*r,     Fnctorr    dj.con-l 
Ilnufed     liq#+     1 00  &     cuftt*  J 
rial.        Car,  Mo.  74  432S 


!■■■■■■■ ■■■»■■■ 


c"«    Dimt.  *pdt+  *Uf,  Sr«4  a 
Cot.  MO.7A31I0 


■Huraad    onir      U>ma-    I>i4. 

7  A2SM  100  <V    K-ood| 


barrel  nit 
metal  cam 

transistor: 

IOO  for 
$1.98 

iKludn    TO-S.    TO-t.    TO- 

1  ■•.  #«..   lumrtH   2K  HKin- 
T>^f»     »inmMrl(*ii   #Tl". 
Cat  N0.7A2«03 


r# 


BARREL  NtT;2i 

PLASTIC 

TRANSISTORS 

100  for 

$1.98 


/ 


BARREL  NIT 
PREFORMED 
RESISTORS 


30 


Zypm      TO- 92 
MMHitarivrvri 

is  iv 


ra1iitriJ 

of 


nfiru 


250  for  $1,98 

H .    mt    bttfTcl*    »f    ■  *   «ad 


%£*      »*ltfn      fpf     f^ 
Tuo'U      (Ft      ci*!      ■mmiiai. 
10*  ■  r* 

Ct-No.74u260fl  1 00  *   cood  I 


BARREL  NlT  *4« 
G  E     2.S  WATT 
AMPLIFIERS 


BARREL  NIT  ;32 
TRANSISTORS 
WITH  A  HOLE  IN 

50  for  $1.98 

Cat-No- 7 A  24 1 0      rn [.*t«dT 

€±B.t  n*m#  fwtorr  ■»*  *■ 

b»ufhi  Imit*I»  11I  ^'1  nftf- 
*r*  wjlh  TTf«I.  hml»-  in  iriri- 
dlr.     FM'S    .r  S. 


la__iaARREL  NIT  ^35  -^ 

Mneon  lamps  ^ 

■I 40  for         >^ 
^^$1.98     ^>^ 


ioo«  sood 

FuhdFiM  NE-2'*.  Alt  praaa. 
bat  lactuF^  m>df  mlflhj4» 
and  b.mrr«d  'em.  Vriur-  *t|. 
Un'*f*        CarLNo7A2ei3 


BARREL  NlT.'io 
SIGNAL  SILICON 
DIODES 

200  for  $1.98 

I:m    Ihlll   ■      |::-,l.i  -..|r.        I   ,  j    r 

nf   n.irchiiur,   aLcnnl  *IUoc»o 
!TP«9F       all       **■**.[       J*ud» 

SuIHt-     ftl.i'     ba     *rhrhn 

Cat.No  7  A  IB  2  It     1 !  nl  v  itlad. 


BARREL  KIT  ;i3 


BARREL  NIT  ;ll 
GERMANIUM  DIODES 

200  for 
$1.98  ^4wv 

Ifaaooaja  iaaAar .  mtaaiaf 
ttam.  \t*wt  pvm  olit  Hi: 
Out  u  laa  w*j  taw  HE- 
Tl^STKRS  N»*  J«n  f»«ni  the 
r,i~*    Cat.Ho.7A  2*14 


BARREL  NIT  :JT 

I   AMP  "BULLETT" 
RECTIFIERS  I'HutaL 


100  for 
$1.98 


■»*»*♦  aillraa^  mi!  inrlitd*-* 
^11  t>f»r»  f»4  ^jlt^^i-.  u, 
IKV  CaLNo7A2<l» 


BARREL  NIT  « 
MIXED  READOUTS 


500  for  $1.98 

C.t-N0.7A263O  mot    b»im! 

Th»  b«ri;*iii  of  a  UfaitUMl 
FirK  Lime  #T»r  oO.r.d  ^t 
Po]j'  P.ki  for  U»p  .coHnntj- 
iiuiirf^d       h.raaiti       hitnl.r. 


15  for 
$1.98 


■4'". 


Much 
MAN 

4 


numbvrii  u.  MAN 

T'n.  UAN-;tV   I  I    hmcT-n 
nip    nmr     tn    ■♦tjafal*". 
Cat.  Nq,  7 A  27  J»  r/otrar 

BARREL  NIT  ^7» 
"RED"  BODY 
TRANSISTORS 

40  for  $1.98 

D~!|    aanaa,    Ywy    laal' 
laut    »rtuf     itwa    bn" 
carrrtl     hi.V     KPN. 
Cat.Na-7*  2743     Ual«*t«4 

[OARRtL    NIT    1 
ICLOCN    CHIPS 


$1.98 


%& 


BARREL  NIT 

2  WATTERS 

IOO  for jw 

100^  *ood. 

Nutlcidf   Aiilna   Iit   Hunt      •nil1 

.s.  1  niiiny  *iipf*iier8  doo*! 
ecillnt.  hut  tiLruiv  «n  .11  -!.. 
ba/TvL  It's  a  ii'l  euL«J  i 

maiked.  Cat. Wo,  7  A  27  3  g 


BARREL  NIT  :S3 
JUMBO  RESISTOR  PAN 

100  pc.  $1.98 

C*|Nd  7fli?ii    — ,d> 
Aiuirim   mvtal  films,  nreei- 

.jrJJI»t    r^'hiift.ii.    ttirii]     itxztU 

jiini^t.,  trma  '  h  wa.it  tjj  7 

*fti  Cidur         hi  tried         At 

ino<^  fo&d,  wurtii  siu. 


BARREL  HIT  :SI 
SLIDE  SWITCHES 


BARREL  NIT  ^3* 
2N3D55 HOBBY 
TRANSISTORS 


15  for 

51.98 


100  4  food. 
Kr**si    la*  toe  y  to    Jruu,    lhr>r 
fblluui.       i.J       Lh*       faJaoua 
2V40&5.  W«  *a~*    10    bar 
r?H    C*LN».7A2«17 


BARREL  NIT  .-40 
PHP  NIGH    POWER 
TRANSISTORS 

20  for 
$1.98 

F'np'ilj^       f  P"*""^       TO*-J 
ca*a     umita^    hv    avaitaiMc 

■  1         fr.HMt    Dla    tuiTtl    '    ttrHCtM,. 

Cai.No.  7«a«iltO0Tr    t*™d- 


$1 


for 
.98 


t*U- 


Boob?     tjpt,     fa«tc 

bajTrli,      Tacaa       mt*       ua> 
AiunnM.   Cat.Np.7A2«24 


30  for 
$1.98 


BARREL  NIT  fit 
SUBMINI  RE5ISTO 


BARREL  NIT  £7  I 
CAPACITOR  SPECIA 

IOO  pes. 
$1.98 

£m]iiJn4      altjckrocltn.      Sntpj 
luirrrU     i.r     rtijlmn.     poIyrp> 

rai,      miiHIcda,      plaBtitBr 

imlci.    dldi-".    at«.    Njfti' 
I  n  0  "if    IOf k1  .  C*t.  Wa  7 A  27 3« 


All  ^hatien,  *)ii*h,  .pm,  iliuli, 
rtiEiiui-ntat'ti'Tt,     «tr.    TrfMn^n- 
dniin  *Knri    p*k   (i>r    1(J0".  of 
EwiE china:  prujcicta, 
Cat.No.TA  272e>lHiO  fl?  cuirtl. 


BARREL  HIT  jr7 
TRANSISTOR 

ELECTROS 

SO  for  $1.98 

It  "bunn"  u.  why  IrLU  f-nr-- 
r.ini'.-  il'n.|i  >m  i|l  hurrrJ>, 
We  dan't  witvh  In  Heparat* 
"fide  *«3*t  Vott4iXfin  4  vn.hi*. 
up  ■■>  :tafl   rnt.Cmt.  7A2747 


jsr 


BARREL  NIT     59 
POWER  TRANSIS1 

40  for 
$1.98 

li:      watt     Befldm     K-nndil 
fifcllei    trftrwintorKj    npru,    ttl- 
fiuuiJ.      [jurrh^Kcd      fr^m      n 
1 1  ri:  1  r-a  I  rr,.     Ii4vi?     TnillionB     n| 
]  0  0  fA    gopd  Cat,  N q.  7  A  27  J  ^ 


;"j-A 

48^ 


!!.*►. 


200  for 
$1.98 


3? 


100  %     (fLKkl. 

PC,  upfficht  tj-pe.  color  Cod- 
.tl.     >'.    watt_    Aaat    vthMi 


S  for 

$1 .98  n^  7AMSt 


L'nlait 


BARREL  NIT  r«3 

15  for  $1.! 

LM-344T 

VOLTAOE 
REGULATORS 

IWlfWIF     ffj^flrd      Ift.m 
i^ba^h  I'll  |»*rt*.  H«r    u»ciii4r 
M.i.l  I,  i  ft.  I  S-  I J     yalta. 

rWff 


ARREL  HIT  TtT 
ATIOHAL   IC 


ARREL  HIT  :7s 
4T0MW  ZENERS 

ISO  for 
$1.98 

I.Li-tury  oul  at  biz!  Amur  Inn 
■  iffnrl  B,  S,  10.  12  to  15V, 
V'in  test .  Jlermetloallv  ataN'il 
jelii.-i1-.   puk.   Uinih|r   cliir. 

Cat  No,  7A2740  


BARREL  NIT  .-*0 
DTLfS  IC5 

75  for 
$1.98 

T7u.  is  lujnir  t?ai[tJ  m*ta- 
M.4I.  wiiu  waitiA  DTL'r-. 
Hilti.  UHrW  H 4  6 'a.  Td«r  (Mft 
i.  {iur  Ixmlm.  Thar'ra  marked 
1 1. ip  C.t.Na,7A372fl 


ISatkaMl 
ft31«  - 
wttal   'm 

Ma  wt 

■xwdal. 


MM- 


•■■t 


■04 

Wt 


'a 


Hubby 


BARREL  HIT  :1I2 
MICRO  MINI  LEDS 

40  for 
$1.96 

All  lb*  linr  lads.  an*},  up- 
IrifbL  of  MahiaJDto+  Uiti>nia. 
I  *miat7     til      eolora. 

&0%      or    bait  ar+ 

ClLNoJAlJ)! 


BARREL  HIT  ;104 
SLIDE   VOLUME 
ONTROLS 

10  for  $1.98 

CaLNa  7A  3057 
L'«4  i*  bi-A.  tii  I  ami 
txol  maJ^vr  mllowt»  Aaat, 
vaJttca.  wfwt  ■  b«r.  Tartfc 
f  1  ea.  WeV*  pit  Iwroal* 
of    1 04  *    taalcrial. 


BARREL  HIT.-107 
SQUARE  OHMS 

60  for 

$1.98  Cat. No^7A20S4l 
F*ttMT    pa-o-pW    mr*    auuia 

LLaaaa  ,aB4}WHw*"  wbeai  tbvr 
loppl*  prtnaa  bqbwio  ofam* 
■its  aM  Up  ill  batfrila.  Am, 
raiuaa   walla.    Wl.    1    tb- 


IOO  for 

$1.9£ 


Factory  diiAip*   iji!.,i   hAti^l . 
TJ9t»    MNNJ,    tjoil    ..rt.«. 
DTL>.  fCOM*.  nfiiLm.  .  !«  k 
*    raJc.    ebifw.    Iin.ur..    , 
C*LNo-7AJft4W1Jlt^rt»t. 


BARREL -«1 
»  SILVER    MICAS 

100  for  $1*98 

Cat_No47A301A 
For  tba  flrat  *im*  .IJt 
Ptleaa  io  Saw  fa  pr|c*j 
f^t»f.  **d  cut.  rsri*t>  of 
pnraJcal  tUe^  A  raltj««. 
Rtff  «4TinKji,  froAt  diatnhu- 
(Of  pajjya.  Wt_  1  IK 


BARREL  HIT  .78 
I  WATT  ZENERS 

100  for 

$1.98  Untmtad, 

-  in1  ikiLini*  a.   .inflifuff'i, 

.•r-lij^H«*'a|c»ln   i»if^r,    El, 

h,       Ml,       l\£.       ir»V.      Ltnd^r 

|(t|iM-         lh         'itf      plllf 

Cat,  N<».  7  4274 1 


Viald 


BARREL  BIT  £123 
CD*4003  C  MOS  IC 


15  for 
$1.98 


'T 
lastly   xqpiI.    Pub   w«   have 
|2G0,0D().     Vnn.     never     nail 
'em  011L  VOUtt  AAINI  Tholr 
jji'mbcr     In     CD-6fl0a. 
Cat.   No.   7A3217 


BARREL  HIT,: 1 4 

LAMPS 


LC.C5C 


BARREL  KIT  .11  J  BARREL  HIT  ;11S 

STAB ISTORS^^STkS^  MOLE X  SOCI 

50  for^^S^     200  for 

$1.98-^]^  7A3V40    $1.98 

ELearulALor,  kaeaJitf  and  rom- 
pntar  cirouitir.  Aiial  double 
pluf  type,  Diaccntiliixvd  Ibe* 

t«fT  l"™*  P^"  2*1  *^11*- 
80  Tr    yield.  V  faklt    n  I 


BARREL  NIT;i2  4 

UPRIGHT 

ELECTROS 

40  for  $1-98 

Vr  ii1-r    nflst.    of   vainaq    frfnti 

lmf  l«  iWQtni  In  Jniituri* 
cif  vo|tAff«-4.  160%  tnartfed 
'li      ffoad,      Why     barritlwijT 

u-ttjut-iubuj-r 

Cat.   No.    7A3226 


100%  *m»- 

Calculator  maker  dump!  V\e 
««t   a   wlHaq   g|   'dm,    tscd 
f.^r   IC   foflttU,  *tc. 
.(i  Nn  :./.  1144 

BARREL  KIT  ftlT 
[AXIAL  ELECTROS 

ll  98 

Truthful  ly  thu  fai5  tor  I  nn  (by 
(ailsinjt  'am  In  luirrejitj  do 
all  nf  14.  u  tavar.  TVTJT  A 
aiJVJ    A..1,    inwi in: [flea    (Hid 

'■KajiPR. 
CaL  No.  7 A  3227 


20  for 
$1.98 

[PraK-iUL^n. 

Bwui,     w 

hardware 

nt'-jc  k. 


mini     lamp     alU 

utL     wnb     Ate 

Lamp      mattt  5 
7  A  12*7 


BARREL  KIT  Jl4l 
10  WATT  ZENERS 

15  for 
$1.98 

btfr  dumpa  to  pr«para  for 
naw  Etyliflg,  v>il:*f.q  all 
ovtr  the  place.  Good  fi*id. 
Cat  No,  7 A 3298 


BARREL  KIT    2t 
TO- 5  PLASTIC 

TRANSISTORS 
C.t-Ko  74  3101 

40  for  $1.98 

Isclodea  PSV.  RPN 
3*3*.  2.V3641t  3LN*30nn 
aarioa,  ate.  UwUatvd,  bu! 
(saraata«d  to  a  B  0  4,  rial 


wt 


f*4 


BARREL    HIT 

"BUBBLE" 

READOUTS 

12  for 
$1.98 

LlL-aav  bobbla  maxBiilers, 
S*(i»  mlipjd|  TrUthrailr  ao 
niaasf  uf  ".r^  we  licm'l  vara. 
1'aiaatad.  3   4i.H«.7A  104S. 


BARREL  NIT  :•! 
POLTSTTRENE  Cj 

IOO  for 
$1.98 

J-'jnpst  i-jiji%   rr.nrlc-,   A.  .  JfJnrTi- 

ble  wc  buuHbl  10  burn' I. 
from  factory,  mtapd  V4lil44i 
•ill  £<>ou.Cat.Ra.7A272a 

fKln. 


BARREL  KIT  077 
"BROWN"  BODY 
TRANSI5TORS        , 

40  for  $1.91 

fi-B    U-JO    .rrlrp,      hum 

vn]tagfl,  njii-llnirunN,  hi 
current .  m>n'..  r'^rj^irv  hrn 
dlacmttfauftd,  Fuwrt  labt 
Cat.Np.  7 A -2742      CuK.ttfit 


li 


hi- 


I 


BARREL  NIT  ;l«       A  BARREL  KIT  r  1  1  O 
TERMINAL  STRIPS^    SUPPRESSOR  DIODES 

150  for 


2N- 


BARREL  KIT  -114 
BUTTONS  'N 

FEEOTMRUS 

100  for  $1.98 

LflO«   |widr 
Tnitbiullr     w^rtii    a     »*tt»JI 
fonuBt.    M'id.  »Mit.   uf  but. 
tan-feed  thru     cajtal      HAMS 
TAKE  NOTE]   RF.   IHF.  . 
^<     T    lb  Cat.bJ.7All 


e  *    $1. 


$1.98 

Wld*  aaat.  of  tefsusal  ain'p 
r  Ln.iu-rtcir».  from  1  emitarl 
uo.  Strip  maaiafaetiaWT* 
barral  dump  ii  vi^or  K*in, 
•\-      I    lh  e«t,N«  7A113C 


C41.No.7AJ  127 
K^ep*  IsaiitUm  aaUuta  nut. 
utaJL  1  oi**tad.  bM  tb« 
of  ritar  imJ^i  .  «wf,  iadoj^ 
at*.      Ooubla      phsx, 


<rf   71 
trtaJ. 


BARREL  KIT  rltS 
MIHI  SCRS 


50  for  $1.98#/ 

UNBELIEVABLE?  TO-ft2 

plaatfc   SCRS   in  barrel 
riii*    from   faciory.    Iiv^udpi 
nil     volt  Agree    up    thru    200 
-7A313S 


BARREL  KIT  fi  1 

DARLINGTON 

TRANSISTORS 

40  for  $1.98 

TO-V2.     a    alutareila    dump, 
niiknuwn   mLtiibtir*,   but   hiifh 

Erld    to  «ood    ilarEjnjttoEU. 
rt.At*ra     didn't     twt     'am! 
Tern  vill.        7432B5 


BARREL  KIT  ;12 
MINI   DIP  ICS 

75  for  $1.96 

LnrBr  mtgt  dunipt'd  1 .00'.  «f 
Ibh  llltn  Imrri-jM.  JnnlujlLH. 
7Jlab  LM-:mCl.h.  TI9H ,  ii  (17. 
JS5,  EBB- — hue  wlm  Ikmiwaf 
Factory  to  you.  Alt  mixed, 
ynu  t«.il,  Wt.  I  lb, 
Cat.   Ho..  7A32  4S 


BARREL    HIT    -131 

TANTALUM 
ELECTROS 


BARREL  NIT  £144 
RCA  PHONO  PLUGS 

40  for         jf% 
$1.98      t*^ 

1. 0 00, n nil  RCA  phoni)  |44jr* 
tat    Lhli    nn*.    Tun    hl-s'i 
know    wnt    thai 


30  for    $1.98 

MlJtad*  marherl  prime,  tap 
birjule  n*mt.  valucii,  voll- 
"Kei.  i^K,  'OiHrnSj»b.  etc. 
Cat.  Hn.  7A33SS 


BARREL  NIT  -120 
TRIGGER  DIODES 

25  for 
$1.98 

Tnw  Kll-^00,  aamt  typa 
uprd  tdi  Uixtrnt  nn.  triar*. 
S^mrlluvt  calhrd  "dn 
Tnlftlad.  No,  7A»l»Ol 


BARREL    NIT    ;*» 
PHOTO   ELECTRIC, 
CELLS 

10  for  $1.98 

A33L,  GB  t7P<««  CDS  ly9M> 
Uixad  by   faCtoTF.    Slg    jobl 
for  u   id  acpaimta.    IO01 
«™wL  Cat. Nfl.T  43052 


BARREL  KIT 
MULTi  DIGIT 
READOUTS 

8  for 
$1.98 

burtli  V  bTlrralalwil  3.  t 
xib±/om  £  diadt  naatotita  t» 
USA  for  "dnavp".  Cajlaatad, 


BARREL    HIT    ;i!3 
CMOS     ICS 


BARREL  KIT  fill 

"MINI-  MAGNETS, 

100  for 
$1.98 

M&enet     etrcukar     and     n 
tanajolar    outtinjtP     Tr^m 
liifljcrf     m«L«r     —   fcr     raad* 
switcbea   A    tnjf rO'f-trrttltrF 
Cat.  He.   TA314A 


60  for$1.98 


^ 


ftplilipri. 

P.  Ill,     nu    W« 

Thu    riirHou. 

Mow     kuihIT      Wlm 

WIlO  ^ur^.t   l['h  only   ?!k  en 

Cat.  No.    7A32»7 


BARREL  KIT  :1J> 
RIBBON  CABLE 

30-ft. 
$1.98 

Wjn-    makar   olniaoilt    (baf 


iliriiwn    111  bur* 
nill'L    l.fut    'eitil 

(tmiws'<  '  re  em]       r-iiumlLH'Nir 


JJ21S  yellow   Mcfcet,    In  J-fl, 

It-cLgLii.i    Hir    IfmjiiT       7A.UUH 


T«rmt:  Add  poRtnpe     Ratnd;  n«t  30 
Phone  :  Wakclidd,  Musi.  (617)  245-3829 
Retail:  \S-IH  Dtl  <1urminw  St.,  Waki'llnld, 
MINIMUM  ORDER % 6.0O 


100 


TT1 


tit.  ptriea. 


n*Ti*lr    Look 
7 A  3293 


if 


POLY  PAKS 

P.O.  BOX  942 A    LYNNFIELO.  MASS.  0194O 


Send  for  FREE 
u    Summer-Fail 

CATALOG 


READER  SERVICE 

Circle  appropriate  Reader  Service  —  for  desired 
company  brochures,  data  sheets  or  catalogs  and  mail 
in  to  73,  Include  your  zip  code,  please.  Send  money 
directly  to  advertisers,  LIMIT:  25  requests, 
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K7 
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K4 
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Ml 
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A6 
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M2 

Meshna    164 

A7 
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M8 
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A7 
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M6 
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Atlanta  HamFest    83 

N1 
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A16 
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N2 
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B7 
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N3 
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B3 
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N4 
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B6 
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PI 
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C5 
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92 
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C11 

CSdc  167 

S22 
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E9 
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Fl 
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H4 
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W5 
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16 
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W7 
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W2 
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J2 
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W6 Radio   82 
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T4 
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T* 
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TB 
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14 
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14 

14 

1 

i 

i 

T 

7 

1 

? 

J 

t 

14 
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14 

14 

7 

f 

i 

T 

7 

7 

7* 

14 

14 

14 

PHILIPPINES 

14 

14 

7 

rt 
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TB 

7B 

T 

1 

r 

IB 

M 

PUERTO  RICO 

14 

T 

T 

j 

3A 

t 

7 

1 

14 

i.i 

14 

li 
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7H 

f 

J4 

7 

i 

14 

14 

14 

14 

14 

f 
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J 

J 

t 

' 

■■*■ 

I 
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14 

14 
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14 

u 
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(4 

1 

t 
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14 

FA 
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J 
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T 
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I 
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14 
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14 
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TA 
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I 

* 

r 
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14 
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7 
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7 
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14 

14 
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t« 

1 

li 

PI 

IB 

/m 

T 

7 
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M 
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14 

14 

I 

7 

T 

T 

T 

T 

T 

14 
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'* 

I 

I 

I 

J* 

1 

T 

I 

1 

14 
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14 
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M 

IB 
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7 

7 

7m 

JA 
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1 

I 

t 

7 
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(4 

L* 
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J 

t 

1* 

7 

TB 

7M 

** 

14 
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f 

TB 

U.S.S-R 

J 

j 

■ 

17            7 

7 

T 
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14 

) 
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WESTERN    UNITEC 

STATES    TO:  1 

ALASKA 

M 

fm 

IA 

t 

7 

j 

7 

T 

I 

7 

f 

ARGENTINA 

14 

14 

t* 

t 

1 

1 

PA 

14 

14 

14 

14 
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14 
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1* 

•A 
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1 

/ 

1 

J 

7 

14 

14 
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14 

14 

fA 

T 

1 

F 
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r 

1 

J 

1 

1 

7 

7 

I 

7 
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14 
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14 
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t4 
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■ 

T 

7 
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14 

14 
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14 

M 

" 

M 

tu 

.•h 

7 

7 

7 

) 

J 

TA 
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14 

14 

14 

IA 

t 

7 

1 

» 

^ 

F 

u 

14 
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14 

14 
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t 

t 

r 

7 

7 

H 

14 

14 
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14 

14 
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?A 

IB 

n 

7 

3 

' 
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14 
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14 

14 

I 
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14 

14 
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14 
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For  Flexible  Station  Design 

and 
Total  Spectrum  Coverage  from  160  thru  2  Meters 


YC-S01 
DIGITAL  DISPLAY  UNIT 


FT-101E 
TRANSCEIVER 


Y  0-1 00 
MONITOR  SCOPE 


FL-211 
LINEAR  AMPLIFIER 


FV-101& 
EXTERNAL  VFO 


SP-1Q1PS 
PHONE  PATCH  SPKR- 


FTV-250 
2  M  TRAHSVERTER 


FTV-iSOB 
ft*M  TRANS  VERTER 


There  are  many  reasons  for  you  to  choose  Yaesu  and  they  are  best  summed  up 

as  PERFORMANCE  AT  THE  RIGHT  COST.  Your  dealer  will  proudly  demonstrate 
why  the  finest  sounding  signals  heard  around  the  world  originate  from  YAESU. 


Yaesu  Musen  USA  Inc.,  7625  E.  Rosecrans,  No.  29,  Paramount,  California  90723 
Yaesu  Musen  USA  Inc.,  Eastern  Service  Center  •  613  Redna  Terrace,  Cincinnati, OH  45215 


■■ 


PEERLESS 
PERFORMANCE 


SSR  "PACKAGES 


ff 


the  set .  . 

ECHO  7QCM,  432MHz  SSB/CW  TRANSCEIVER 

New!  A  high  quality  70CM  transceiver  that  offers  high  flexibility 

and  operating  convenience  on  upper  and  lower  sideband  or  CW. 

The  transmitter  section  with  10  watts  output,  is  ideal  as  an  OSCAR 

uplink  particularly  when  a  KLM  high  gain  beam  is  part  of  the  pack* 

age.  When  desirable,  power  putpul  can  be  boosted  to  approxi- 
mately 70  watts  by  the  simple  addition  of  KLM  solid-state  amplifier. 
Of  course,  the  unit  is  a  transceiver  and  has  a  sensitive,  highly  stable 
receiver  so  that  outstanding  transceiver  operation  is  also  possible. 

No  crystals  are  needed.  The  equipment  is  frequency  synthesized  in 

20  kHz  steps  and  provides  continuous  coverage  of  its  two  ranges 
using  the  vernier  VXO  which  covers  plus  or  minus  1 2kHz. 

Highlight*:  Two  ranges:  432-432.46  and  435-43546  •  VXO  •  SSB  w/USB/LSB  also 
CW  *  Power  output  10W  •  All  solid  state  •  Exceltent  stability  *  Double  superhet  receiver 

•  0  5uV  tor  lOdb  StN/N  •  Selective:  2.2kHz  @  6db.  4  4  KHz  @  60  db  •  Noise  blanker 

•  RTT  control  •  Squelch  •  Meier  lor  'S' 7  Rower  out  ■  1 3.8VDC,  neg  gnd  (operates  over 

1 1  lo  16  volt  range)  •  Current;  appro x  4.5A  *  Supplied  w/2  pwr  cords,  mlg.  bracket. 

495.00 

the  amplifier . . . 

Reasonably  paced,  all-solid-state  amplifier 

is  added  simply  to  ECHO  70  (or  olher  equipment) 

to  increase  power  output  to  approx.  70  watts. 

Reliable,  advanced  in  design  linear  amplifier 

uses  highest  quality  RF  power  transistors  and 

micro  stnptine  construction  Broad  band: 

covers  400-470M Hz  without  tuning.  Has  RF- 

sensed  automate  switching  w  manual  override. 

Unaffected  by  VSWR.  2"H(51  mm),  65wW(165mmK 

1  2D  (305mm).  1 3.8VOC  nom.  Clean,  staWe 

performance,  1 1 .5  to  1 4.5VDC 

the  rotators  .  .  . 

NEW  ELEVATION  ROTATOR  Model  KR-500 

Use  tor  OSCAR,  moon  bounce,  etc.  Heavy  duty 

for  use  also  with  stacked  arrays.  Motor  disc 

brake  /limit  switches  Rotation,  1  mia/ 1 80 

degrees  Weatherproof  Attractive  direction 

indicator  is  supplied. 

NEW  AZIMUTH  ROTATOR  Model  KR-400 

WeaJ  for  long  boomers,  HFtribanders.  VHF 

arrays.  Supports  400  lbs  (200KG).  Medium  duty 

with  electrical  brake  limit  switches.  Rotation. 

1  min   360  degrees.  Weatherproof.  Supplied 

with  attractive,  functional,  direction  indicator     99.95 


the  applications  .  .  . 

OSCAR  uplink  with  SSB  and  CW . . . 
(using  transmitter  only) . .  . 

Transceiver  for  point-to-point 

communications,  .  .  Hill  topping  .  .  . 
Summer  VHF  tests  (boost  your  score 
through  OSCAR),  A  great,  compact, 
lightweight  portable.  A  fine  base 
station  with  auxiliary  AC  supply. 


the  antenna 


. 


16  ELEMENT 
YAGI 


245.95     Model  PA-10-7O-CL 


KLM-432-16-5,  long  boom 
1 6  element  yagi.  covers  432  NiHz. 
plus  or  minus  2MHzt  uses  the  proven 
high  efficiency  mutti-driven  teed  system 
Because  of  more  critical  matching  charac- 
teristics ol  narrow  banding,  antenna  comes 
complete  w/ high  performance  KLM  1:1  balun. 
Elements:  1  a  Boom:  12  ft  (3,65M).  Wgt:  5  fbs 
(2.25KG).  Gain:  iSdbd.  F/B  ratio:  20db  min 

45,95 


the  company 


149.95 


KLM 

t7025  Laurel  Road,  Morgan  Hill+  C A  95037 
(408)  779-7363 


electronics 


At  your  dealer .  Write  for  descriptive  catalog. 


